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Suitable for all pressures up to 


400 Ib/in? 842°F without change of 
valve or seat. 


Small size, light weight. 
Easy to install, easy to maintain. 


Only one moving part—the valve. 


Internal parts can be renewed with- 
out removal of Trap from line. 


Write for descriptive leaflet No. 626 


DEWRANCE crest cover sr tonoon se: 


AND COMPANY LIMITED Mion tasliid 


Works: LONDON © BRADFORD © DUMBARTON - HILLINGTON 











Readily adaptable 

for wide 

variations of head with 
little change in 
capacity—and no risk 
of overloading 

at maximum head 


conditions my © 


vy 
@. 


_ 


lest OR. small ity pumpi 


Available with the new WS FLAMEPROOF 


motor, carrying Buxton certificates 


for Group |! and I! gases 


Worthington - Simpson Ltd 


NEWARK NOTTS. 





MINI- STOKER 
Meeting all the requirements of the Clean 
Air Act when burning bituminous coals, the 
Mini-stoker is especially designed for a wide 
range of sectional heating boilers, giving 
clean, smoke-free and highly efficient 
combustion with completely automatic 
action—robust in construction, simple in 
operation, easy to maintain. Essential in a 
smoke-control area, it will soon pay for itself 
and effect considerable savings by improved 
combustion efficiency and the use of low 
grade fuels. Semi or fully automatic control 
can be provided. 


VIBRATORY 
ASH 
EXTRACTOR 


New and simple; a method of removing ash 
from shell boilers, preventing build up of ash 
at the rear of the stoker, and obviating 
losses and inefficiency due to frequent hand 
ashing. 

The ash is continuously discharged by means 
of a vibrating tray beneath the stoker, a 
single rotary electric vibrator unit providing 
the high frequency impulses. Very few 
moving parts and virtually none to wear are 
among the many advantages the vibratory 
ash Extractor has over the conventional ash 
Conveyor. 

Full information on request. 


THOMPSON (TRIUMPH STOKER) LTD 
KIRKSTALL ROAD, LEEDS 3 


TPs 





PERMUTIT 
WATER 
TREATMENT 


Permutit De-aerators 
remove oxygen from feedwater 


Oxygen causes corrosion in boilers and feedwater INLET VALVE % 
systems. This must lead to financial losses that _ EXHAUST GAS VENT 


can be serious. Permutit De-acrators eliminate | = INLET SPRAY CHAMBER 
oxygen from feedwater and provide the 





complete answer to this corrosion problem 

Permutit De-aerators are highly efficient MANHOLE —+}—+ 
Oxygen is removed by a double stage proce . OE er a mean EXHAUST 
of spray heating in a steam blanket, and 7 STEAM WLET 
reboiling in a steam scrubber: residual oxygen INLET LEVEL 
} CONTROLLER THERMOMETER, 


is thereby reduced to -9095 ces per litre or less STEAM SPACE 





They operate on exhaust steam, and running 





costs are negligible: all the heat in the steam 
is recovered and returned to the feed system. WATER | LEVEL __ 





Permutit De-aerators are used all over the 
world: shown opposite is the boiler house at f ; g-.. _ THERMOMETER, 
. : = ae WATER SPACE 
the Coryton Oil Refinery of the Mobil Oil i 
Company, where a Permutit De-aerator treats 
all the boiler feed LEVEL GAUGE 














For all information on Permutit De-aerators 
and other forms of wate) treating equipment 


write to the address helow 























e 
DRAIN PLUG OVERFLOW 
OUTLET 


Lragrammatic arrangeme pical Permutit De-aerator. 


THE PERMUTIT COMPANY LIMITED was 


DEPT. T.H.12, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 
TELEPHONE: CHISWICK 6431 WORKS: EALING AND SOUTH WALES CABLES: PERMUTIT, LONDON 
SUBSIDIARIES 


THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD 
567-573 Pacific Highway, Crow's Nest, Sydney, N.S.W P.O. Box 6937, Johannesburg 


ION EXCHANGE (CANADA) LTD 33 Price Sereet, Toronto 5, Ontario UNITED WATER SOFTENERS LTD., Gunnersbury Avenuc, London, W.4 
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E IRON PIPE FITTINGS 
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THE 
TAPER THREAD 
IS THE 
OUTSTANDING 
FEATURE 
OF 
CRANE 
MALLEABLE 
IRON PIPE 
FITTINGS 








Crane Ltd., 15-16 Red Lion Court, Fleet St., London, E.C.4, 
Works: Ipswich. Branches: Birmingham, Brentford, 





Bristol, Glasgow, Leeds, London, Manchester. 
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Showing the SMOKE-FREE chimneys of the boiler house 
at the East Kilbride Aero Engine Works of Rolls-Royce Limited 


An installation of three pairs of “LOW 
RAM” Stokers at the East Kilbride 
Factory of Rolls-Royce Limited 


The latest Hodgkinson “LOW RAM” stoker 
brings you these additional advantages 


Fuel feed independently adjustable to each 
furnace. 


For very low ash content coals of 3/4", 
special long-life fire bars in high chrome steel 
with controlled air spaces are available with 
complete elimination of steam cooling jets. 


Handles all sizes of coal up to 2} inch cube. 








Experienced steam raisers consult the acknowledged experts 
when they install the Hodgkinson “Low Ram” coking stoker. 
They can count on smokelessness and proved operational 
combustion efficiency with long-term satisfaction. 


The application of vital “know how” gained over the years 
in the design and manufacture of coking stokers has made the 
latest ““Low Ram” the finest stoker of its type on the market 
today. It is backed by a large and well-known organisation 
with extensive works and modern foundries, and a first-class, 
country-wide after-sales service. 


Send for the latest “Low Ram” literature and remember the entire resources 
of the Hodgkinson technical advisory service are always at your disposal. 


JAMES HODGKINSON (Salford) LTD. 


Ford Lane Works, Pendleton, 
Salford, 6, Lancs. Tel: PENdleton 1491 


Brettenham House, Lancaster Place, 
Strand, London, W.C.2. Tel: COVent Garden 2188 
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WORKS, SHEFFI 
LINES). TELE 





a 


GRAMS: “FORWARD, SHEFFIELD” 
N , 


S% 


AES. 


=A me 24 


Dx 


os. 
LBION 
NE: 26311 (22 


The 





ENGINEERING 
SUPPLIES - 


COCKS, VALVES 
HOP PACKINGS. JOINTINGS 


BELTINGS, VEE ROPES 
$022 | 
: HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS - KEEN PRICES 
iMrite or phone 


W.H. WILLCOX & CO. LTD. 


SOUTHWARK STREET, LONDON, S.E.I 





THERMAL INSULATION BY| Newalis 


Throughout the years Newalls have 
built an enviable reputation in 


the insulation of conventional — ——— — 
power stations. This specialised _ = “a HINKLEY 
x . C.E.6.B. WUCLEAR POWER STATION 


experience is now being drawn 
At Hinkle, Point, Newalls nave 


upon on an ever growing scale in 
, P S s a ee = been entrusted with the insulation 
solving the complex problems of ; of the reactors. steam ratsing 


Nuclear Power Development. units, gas ducting integra 
piping. etc.. under contract to 


Recent contracts in this 
Babcock and Wilcox Ltd 


field reflecting Newalls 
supremacy are:— 


CHAPELCROSS 


UA.A.E.A. WUCLEAR POWER STAT.ON 


Under contract to Babcock 
ani Wilcox Ltd., Newails are 
sarrying out the insulatio 

of the 16 steam raising 
inits and integral piping. The 
insulation of turbines. 
blowers, associated auxiliary 
equipment and piping is 
being carried out under 
contract to C A Parsons and 
Co. Ltd 


BRADWELL 


(.£.6.B. WUCLEAR POWER STATION 


At Bradwell-on-Sea a further 
large contract for the 
thermal insulation of 
turbines. associated auxiliary 
equipment and piping (main 
and auxiliary turbine plants) 
has also been placed by 
C. A. Parsons and Co. Ltd 
with Newalls 
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NEWALLS INSULATION COMPANY LIMITED 


WASHINGTON, CO. OURHAM. 
A member of the TURNER G NEWALL ORGANISATION. 


LONDON. GLASCOW. MANCHESTER. NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF Agents ang Vendors in most markets abroad 


Head Office: 


Offices and Depots at: 








pressure—thus closing the grain of the material and providing 
a highly corrosion-resistant joint of great strength. “Safetread” 
floors installed for many years under rigorous conditions show 
that the least corrosion has taken place at the point of welding. 
Welded through the neutral axis of the main bar, maximum 
strength and lateral stability is also gained. 

Engineers everywhere specify “Safetread’’—its unique design 
and construction give greatest strength and rigidity with a 
minimum of weight which enables valuable economies to be 
effected in supporting members. ‘Safetread”’ is tailor-made to 
your specification no matter how intricate the layout. WRITE 
TO-DAY forthe “Safetread”’ catalogue—it’s a mine of informa- 
tion including deflection tables, safe load tables, etc., a valuable 
work of reference for the man with a flooring problem. 


“Safetread”’ steel fiooring is homogeneously resistance welded under 


the unique 


SAFETREAD 
resistance 


welding 
method cuts 
corrosion 


WELDED STEEL FLOORING 


ALLAN KENNEDY & CO. LTD., MARITIME STREET, STOCKTON ON TEES 


Tel: Stockton 65464 (4 lines) Grams: ‘Grating’ Stockton on Tees. London Office: Abford House, Wilton Road, S.W.1. Tel: ViCtoria 2539 


P4895 
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REFRAX refractory 


Regd 


for the jet age 


Photograph by permission of the 
K.L.G. Sparking Plug Co. Ltd, a 
member of the Smiths Group of 


Companies 


For economy, jet and turbo-prop planes fly high, where temperatures may be 
40 below zero. An interruption in the continuous process of combustion can 
result in a ‘“‘flame-out’’, presenting the problem of re-lighting the fire in 
the sub-zero hurricane that blows through the combustion chambers. 
Various devices have been invented to counteract ‘‘flame-out’’, but the 
simplest is the ‘‘Glow Plug’’—a device developed in collaboration with 
Smiths and Bristol Siddeley Engines Ltd—which re-ignites the fuel in 
even the most rigorous conditions. 
The re-ignition problem was solved initially by the use of platinum 
alloy, but REFRAx refractory material has replaced this, not only at 

a fraction of the cost but also giving several times the life. 

The manufacture of refractory material to fine-dimension limits—as 
specified by the aircraft industry—at reasonable cost and in large 
quantities is exceedingly difficult. But caRBoRUNDUM have achieved 

just this, with their REFrRax Nitride-bonded Silicon Carbide. 


i. 
4 ies — 
— itn MR thecal 


Photograph by courtesy of Bristol Aircraft Limited 
We are indeed proud that Bristol Siddeley Engines Ltd 


Pr d t b have accepted REFRAX refractory as standard material 
oO uc Ss yY for the ‘“‘Glow Plug”’ safety device in the Proteus 


engine, powering the Bristol Britannia airliner. 
om: a. mem mem. meme | We should be pleased to solve your own particular 


refractory problem. 
TRADE MARK 


can cut your costs REFRAX IS A REGISTERED TRADE MARK OF 


THE CARBORUNDUM COMPANY LIMITED 


THE CARBORUNDUM COMPANY LIMITED TRAFFORD PARK - MANCHESTER 17 TRAFFORD PARK 2381 





Engineering and Boiler House Review, August, 1960 


Made to 
Measure 


/WALLSEND SELF-PROPORTIONING 
LOW AIR PRESSURE BURNER 


@. . specially designed so that the fuel output and air/oil ratios 
are under complete control. 


@. . provides fingertip, single lever control for accurate and 
efficient regulation. 


@ . . automatically ensures a correct mixture of air and oil over a 
wide range irrespective of the type of fuel in use. 

@.. has a turn down range of approximately 5:1 which can be 
achieved with a stable flame, efficient combustion and a high C02 
content. 


@. . leads the way to automatic or remote control of single and 
multi-burner installations. 


@ . . incorporates the well known Wallsend features of robustness, 
long service with little maintenance, and flexibility. 


The Burner shown has a maximum output of 12 
gallons per hour and requires atomising air at 20 
(51 cm) w.g. to 30” (76 cm) w.g. with oil at not 
less than 5 Ibs per sq. in. (0.35 kgs. per sq. cm.) 
or equivalent head 


For more efficient 


OIL BURNING 


__.. consult 





THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 


WALLSEND-ON- TYNE 
NEARLY 8 0 i £ aes O F oik CURNING Er Fee ce nes 
In association with HUBBARD COMBUSTION LIMITED, Kingston on Thames 
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Technologists Shippers and Distributors in Liquid and Solid Fuels 


JUDD BUDD LIMITED 





REAVELL ASKANIA REGULATORS 








Combustion Control for Boilers and Furnaces of all 
types, Pressure, Vacuum, Mixture and Temperature 
Regulators for Gases, Steam, Air, Liquids, 
oe. ae 
GAS WORKS, COKE OVENS, BOILER PLANT, 


STEEL AND CHEMICAL WORKS AND 
INDUSTRIAL PLANTS GENERALLY. 


Write for particulars, mentioning this journal. 


| REAVELL & Co., Ltd., Ranelagh Works, Ipswich. 














STEAM RAISING 
FOR INDUSTRY 


4 


e « 


Photograph reproduced by courtesy of Mobil Oil Company Limited 


MOBIL OIL COMPANY LTD, CORYTON REFINERY 
3 boiler units each producing 180,000 /bs/hr. at 615 p.s.i. 750°F 


INTERNATIONAL COMBUSTION build boilers to suit the individual steam raising 


requirements of every industry. Whatever the problem, IC steam generating 
equipment ensures the best use of fuel resources. 


WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 


INTERNATIONAL BUSTION LIMITED 


U 


LONDON OFFICE: NINETEEN WOBURN PLACE - WCI- TELEPHONE: TERMINUS 2833 - WORKS: pexsv@ 


Member of Atomic Power Constructions Lid. One of the British Nuclear Enerey Group 1Ga 1014 





Engineeringfand Boiler House Review, August, 1960 





























The Dowling Damper 


LONG LAST ... a Damper to meet with the conditions in Boiler 


4 and Power Station Flues and yet require the minimum of 
maintenance. The well-known dificulties of traditional arrangement 
are overcome with the Dowling Damper which provides an economical 
and reliable seal between flue sections of all sizes. It is designed 

and constructed to withstand varying conditions of temperature, gas 
pressure, acids and dust that are prevalent in Boiler and Power Station 
Flues. It can be hand operated or power driven and supplied with 
air-operated seals if required 

Several large contracts have been successfully negotiated for new 
Electrical Power Station projects and other applications are being 
considered daily. Conversions of existing unsuccessful Damper 
Installations to Dowling-type Installations have also been undertaken 
with good results 

Enquiries are invited for application in new Power Station projects, 
Boiler House installations and other applications in the Gas, Chemical, 
Cement and other industries where the control of hot gas and 

dust is required in ducting systems and chimneys. Write for fully 
descriptive leaflet to: 


pen .@).4, Bee), | B. Thornton Ltd. Turnbridge Huddersfield Tel 7541 
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Three 2-staze compressors 
each with 870 ¢.f.m displace- 
ment discharging at 100 p.s.i.g 


Rotary Compressors 
and Vacuum Pumps 


The Hick Hargreaves Rotary Compressor is of the eccentric rotor type, with 
cliding steel blades which are prevented from making contact with the cylinder 
walls by restrammng rings. High rotational speeds can thus be achieved 

without great frictional losses. Hick Hargreaves Rotary Compressors have 

many other advantages —easy and cheap installation, retention of initial high 
performance ; regular air flow and low noise level, easy maintenance due to the 
absence of moving valves, and the reduction of wear to 4 minimum by the 

use of roller bearings. 

4 comprehensive range of both single and two stage compressors and 


vacuum pumps 1s @v ailable with capacities up to 2,000 c.f.m. 


Hick Hargreaves 
AND COMPANY LTD - BOLTON 
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THE FRASER 
WATER-TUBE STEAM 
BOILER 
IS UNSURPASSED 
FOR VERSATILITY 


Six Prominent Features 


High Efficiency, Over 80 
. Rapid Steam Raising 
Natural Water Circulation 
Large Combustion Chamber 
. Ample Cleaning Accessibility 


Maintenance Costs Very Low 


Write for illustrated literature 


FRASER & FRASER LTD. 
BROMLEY-BY-BOW, LONDON Ses 
Telephone: AD Vance 3266 (4 lines) 


Telegrams: Pressure Phone London 


STEEL PLATFORM GANGWAYS 
ACCESS LADDERS 
STAIRWAYS & BRIDGING 


with Chequer Plates or Open 
Grid = for Boiler Houses 


‘Ss pay me A SONS (ENGLAND 
co NORRIS & CO LTD 
the Bovl er Ho ‘of Gale tory ot Witney 


GET IN TOUCH WITH 


CROWN WORKS, GARTHRD. MORDEN, SURREY 
ey 7/8 Dalton St., 4. MANCHESTER 

House, | The Crescent, Salford, 5 
NEWPORT (MON.): New Crown Works, Ebbw 
Vale Wharf, Kingsway. LONDON: Burley House 
Theobaids Road, W.C.! 





a pointer to the future 


The photograph shows the Holmes-Elex 
Electrical Precipitator which is installed 
after one of the pulverised fuel 

fired boilers at the Elland Power Station 
of the Central Electricity Generating 
Board. This is but one of many recently 
commissioned installations all of 

which are playing a vital part in the fight 
against atmospheric pollution. 

For those dust collection and control 
problems where electrical precipitation 

is not the ideal technical or 

economic solution we are in a position to 
put forward many other types of 

plant including: Bag Filters, Wet Washers, 
Multi-Cell Cyclone Dust Collectors 

and Cyclone Dust Collectors. 


a pointer to clean air 


Reproduced by permission of 
C.E.G.B. and Messrs. Yarrow & Co. Ltd. 


Detailed technical brochures on 
our various types of dust collection 
and control plant are 

available and can be had on request. 





W.C. & CO. LTD. 


Gas Cleaning Division, TURNBRIDGE, HUDDERSFIELD Telephones: Huddersfield 5280 
London: Victoria 9971 
Birmingham: Midland 6830 














RETURN 


NEVER BE 
THERMAL os 
SHELL | 

SHOCK 


WITH 
THE 


NEW DESIGN OF 


Powerade. 


HOT WATER BOILER 


The Powermaster is specifically engineered for modern forced circulation heating 
applications. Thermal shock, which is the result of a rapid change in temperature 
differentials, is reduced to well below the safe minimum in this advanced design of 
G.W.B. Hot Water Boiler. 

From the top inlet, incoming water is directed down and around the sides of the boiler 
for full flow heating, and the internal distribution system prevents direct flow of return 
water against heating surfaces. The outlet is also located at the top of the boiler. 
These factors keep temperature differentials, within the shell, extremely low 


and are the principal reasons for the total absence of damage by thermal shock 
in Powermaster boilers. 


G.W.B. FURNACES LTD. couner owision) 
P.O. BOX 4 - DUDLEY - WORCS. Tel: Dudley 55455. Grams: Gibwildbar, Dudiey Telex: 33188 


Aceociated with: Gibbons Bros. Ltd. and Wiid-Barfield Electric Furnaces Ltd 








—the best electrode for most jobs 


The Murex “* Fastex 5” electrode has many features which make it the best welding 


electrode for most jobs. It has exceptionally smooth running properties and general 
ease of operation in all welding positions. These are combined with low weld spatter 
and self-detaching slag. All these advantages ensure that high quality welds can 
be readily obtained for all general fabrication work, with neat and regular weld bead 
appearance and with freedom from undercut. Although primarily designed for flat 
and horizontal-vertical welding, the “ Fastex 5” electrode can be used in all other 
positions and is acknowledged by experienced engineers throughout the world as 
the best general purpose electrode for welding mild steel. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. 
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SYSTEM 


These are some of the slime-forming organisms that cause 
loss of efficiency and blockages in industrial cooling water 
systems by fouling heat-transfer surfaces, filters, pipes, storage 
basins and cooling towers. Organic growths can be controlled 
by chlorination, a simple method that increases efficiency and 
reduces to a minimum the interruption of plant operation. 
For advice on the application and handling of liquid chlorine 


and hypochlorites, consult: 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, 8S.W.1. 








(ich 











1934-1959 
18 VARROW BOILERS 
installed at Pretoria ‘A & B’ 
Power Stations 


2-550,000 ib per hour 
950 Ib per sq. inch 


915° F pulverised fuel fired 
YARROW boilers ordered by 
Pretoria City Council for 
the new power station at 


ROOIWAL 


YA R R | @ | WW AND CO. LTD. SCOTSTOUN GLASGOW .W.4 


YARROW AFRICA CPTY) LTD +: PO BOX 619°" JOHANNESBURG SOUTH AFRICA 
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VOKES GENSPRING 
have been awarded 
contracts for the 
supply of pipe 
suspension equipment 
for all current 


Nuclear Power 
Stations 


Vokes Genspring constant support hangers—capable of supporting loads up to 97,800 Ib. and travels 
up to 12°—have been specified by all five members of the Nuclear Consortia for each of the first five 
Nuclear Power Stations. Gensprings have already been installed at Calder Hall A & B and Chapel Cross 
A & B where their success in handling the movement of piping caused by temperature changes is rapidly 
making them an automatic choice for pipework support in the construction of Nuclear Power Stations. 


BERKELEY BRADWELL HUNTERSTON HINKLEY POINT TRAWSFYNYDD 
(A.E.1.-John Thomp- (The Nuclear Power (G.E.C.-Simon (English Electric, (Atomic Power Con- 
son Nuclear Energy Plant Company Ltd.) Carves Group) Babcock & Wilcox, structions Ltd.) 
Co. Ltd.) Taylor Woodrow 

Atomic Power Group) 


Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines) Telex: 13-5353 Vokesacess, Guildford Telegrams & Cables: Vokesacess, Guildford, Telex 


{ member of the VOKES Group. 
VG/48A 





Evaporation 40,000 Ibs /hr., 
Steam Pressure 670 Ibs. p.s.i., 


Steam Temperature 860°F 


Contract includes coal and ash handling plant, 
bunkers, water treatment plant, boiler house pipework 
and other ancillary equipment. 


Consultants: Associated Electrical Industries Ltd. 


LONDON: Dunster House, Mark Lane, E.C.3. 
TAO MANCHESTER : 8 King Street, 2. 


GLASGOW : 116 HopeStreet, C.2. 


CLARKE, CHAPMAN & COMPANY LIMITED. Victoria Works « Gateshead, 8 - Co. Durham 














A Mitchell welder making the connection from the steam 
drum to external high pressure fittings at Portishead 































































































MITCHELL 



























































After six years 
Mitchell's task 
at Portishead 

Power Station 


has ended... 

















Twelve 


boilers 1n 
operation 
on schedule 














All twelve of the Mitchell boilers at the new Portishead power station 


are now in operation. Each of these 122’ high boilers produces 


300,000 Ib of steam an hour at a pressure of 950 lb per square inch and 


at a temperature of 925°F. This vast Mitchell undertaking — from 


preliminary design to formal hand-over has taken six years to complete. 


Mitchell’s activities include conveyors, cableways, bridges, ship-loading 


plants, industrial chimneys, cooling towers, cranes, dams, power-stations, 


and atomics. 

















Mitchell Engineering Limited 














One Bedford Square London WC] 
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R& INDUSTRY 


For the present, and for many years to come, the 
principal source of power for machinery, transport, 
light and heat, will be coal and oil. 

The specialised knowledge, vast resources and world- 
wide organisation of Wm. Cory & Son Ltd. are at the 
disposal of British Industry for the supply and most 
effective use of these fuels. 


OIL~COAL 


BY ROAD. RAIL & WATER 


Our Technical Advisory Staff are available for 
consultation on all problems concerning the most 
effective use of these fuels, and compliance with 
the Clean Air Act 1956. 


CORY BUILDINGS, FENCHURCH STREET, 
LONDON, E.C.3. Telephone: ROYal 2500 
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Believed to be the 
largest 
Deaeration plant 
in the world 


THORPE 
MARS 


: Central Electricity 
: Generating Board 


Power Station 


One : Boby’ Feedwater Heating 7 Main Turbo-Alternator and 


Deaerator is to be installed — : recedes oN 
capacity 3,600,000 lb/hr. in 

conjunction with a 550 MW W ATE R 
Turbo-Generator 


WILLIAM BOBY 0 B 


& co. LTD. 


RICKMANSWORTH TR EATM ENT 


HERTFORDSHIRE, ENGLAND 














— 


Telephone: Rickmansworth 4251* Established 1875 








ANNOUNCING 





SWINNEY Eee 


Automatic Rotary Oil Burner 








Swinney-Enterprise Rotary Oil Burners are now available in a range of 

12 sizes having outputs from 3.5 gallons per hour to 166 gallons per hour 

and are suitable for use with the heaviest grades of fuel. Burners are 

available for operation on natural, induced or forced draught and with 
a wide variety of control systems. By 
correct choice of combustion head, 
flame shape can be altered to suit the 
dimensions of the combustion chamber. 
Entirely manufactured in the U.K. 
the Swinney-Enterprise is the most 
advanced oil burner for firing all types 
of steam and hot water boilers. 


‘e) 
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RETURN TO TANK 








==. 


PRIMARY PUMP 


RESERVOIR | 





The Measured Rate Metering Pump is 
exclusive to Swinney-Enterprise burners. 
Regardless of grade, viscosity or temper- 
ature of fuel the metering pump will 
provide the correct flow of fuel to ensure 
precise air/oil ratio and efficient combustion. 












































METERING 
PumP 











FOR FURTHER INFORMATION WRITE OR PHONE :— 


SWiNNEY BROTHERS LTpD 
MORPETH, NORTHUMBERLAND. Tel: MORPETH 92/3 
LONDON: 34 CRUTCHED FRIARS E.C.3. Tel: ROYAL 2977 





results in delivery 
FROM STOCK 
of high quality 





FORGED 
STEEL 
.. VALVES 


With a new specialised factory in full production In sizes up to 1} in. bore and for pressures up 


entirely for small forged steel valves, we are able to to 2000 Ib/sq. in., these valves cover a wide variety 


give you immediate delivery in most instances of of duties; stop valves, drain valves, check valves, 


standard lines of these valves and within three months blow-off valves, instrument and gauge valves etc. 


in other cases. 


A letter or phone call regarding your requirements will immediately bring particulars: 
HUDDERSFIELD 3469 LONDON Temple Bar 4541 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 394 WORFOLK STREET - STRAND * Wes 








Ten Ruston THERMAX boilers 


provide all the heating and 

. hot water for the L.C.C. new 
‘skyscraper’ estates. 

THERMAX tackle big jobs, like these 

’ ‘district heating’ schemes, with proved 

reliability and economy. Built to operate 

over the years at efficiencies of 80°, and 

above, Ruston THERMAX boilers are the 


logical choice for all steam-raising and 
hot-water duties. Oil, gas or coal-fired. 


LINING 





ROEHAMPTON ESTATE Two primar 
schools, chiidren’'s home reyaataal’ t 
Three 'T ers rated at 12,000, 00¢ 
MANLY & ¢ 
BRANDON ESTATE, S 


storeyt cks 


OUTHWARK 550 dw: 
3 Three ‘Thermax’ boilers rated at 5,000,000 
Bt 
“w 
CAMBERWELL HOUSE (Camberwell Borough Cou Twe 
fiftes storey t ks of maisonettes, 403 dwe ‘gs. Two 
1 at 5,000,000 B.t.u. per t t 
“4 } 


REGENT'S PARK RE-DEVELOPMENT 
j 98 dwe 35 J ?] 


S) 


HORIZONTAL 


10h -pee) B THERMAX BOILERS 


up to 19,000,000 B.t.u. per hour or 17,500 Ib steam per hour 


RUSTON & HORNSBY LTD. « BOILER DIVISION «+ LINCOLN « ENGLAND 





REGENERATIVE CONDENSERS 
for SKELTON GRANGE “B” 


Merz & McLellan, Consulting Engineers 


This is the first of four Weir Regenerative Condensers for the 120 MW Turbo-alternators 
at the C.E.G.B. Skelton Grange ‘‘B’’ Power Station. Each shell is 25 ft. 9in. long and 14 ft 


in diameter, and the total cooling area is 85,000 sq. ft. (over 60 miles of tubing !) 


Highest Vacuum obtainable under given working conditions. 


Condensate delivered at temperature corresponding to the vacuum— 
minimum temperature drop— 
highest thermal efficiency. 


Condensate thoroughly de-aerated. 
Any air is efficiently cooled. 


Also manufactured under licence for marine service by the leading shipbuilders 


G. & J. WEIR LTD., CATHCART, GLASGOW, S.4. 
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FOR DISTRICT HEATING and INDUSTRIAL PLANT REQUIREMENTS 


LA MONT HOT WATER BOILERS 


HIGH, MEDIUM and LOW PRESSURES 





LA MONT Hot Water Boilers 
are installed for a wide range 
of capacities and conditions. 
Illustration shows compara- 
tive size of oil-fired boiler for 
capacity of 70,000,000 Btu./Hr. 
with 2,000,000 Btu. boiler 
inset to the same scale. 





LA MONT Hot Water Boilers are the most efficient, flexible 
and compact units available for industrial heating and district 
heating requirements. 


Suitable for coal, oil, creosote pitch or gas firing and for utilising 
the waste heat in flue gases from all kinds of industrial processes. 


LA MONT STEAM GENERATOR LIMITED 


HEATHER PARK DRIVE, WEMBLEY, MIDDX. 
Telephone: WEMBLEY 882! 
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New Honeywell Protectorelay brings 
electronic ‘Mastermind’ contro! to both 
gas and oil burning installations... 

adds component check to basic 

flame safeguard functions 


Component check means added 

safety. Before power supply is 

resumed to a shutdown burner, 
Honeywell's Protectorelay checks the 
control system for flame simulating 
faults. If these are present, 

it prevents burner operation. 

Electronic speed, electronic sensitivity 

ensure that flame failure is sensed 
immediately it occurs. 

A temperature compensated safety switch 
shuts down the burner following a trial 
ignition period. 

Honeywell design, Honeywell ease 

of installation extends electronic safety 
control to oil or gas fired boilers and 
furnaces. The Protectorelay will tolerate up 
to 300 ft of unscreened lead witha 
photocell and up to 100 ft with a flame rod. 


Honeywell 
iH) Fiat in, Couto 


Since tee6 


For use with Flame Rods, 
Photocells, Ultra-Vision 


WRITE OR SEND THE COUPON TODAY to Honeywell Controls Limited 
Ruislip Read East Greenford Middlesex. WAXlow 2333 


I am interested in Honeywell! flame safeguard instrumentation 
Please send me:— 
Illustrated brochure SAA.17 


Instruction sheet 95-AS6 
NAME 

POSITION 

ADDRESS 


Branch offices in principal towns and cities in the United Kingdom and 
throughout the world 





THE GREAT 
NEW SPENCER 
STEEL WORKS 
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PARSONS are proud to be associated with the great new 


4} 


completely integrated Iron and Steel Works which RICHARD 
THOMAS & BALDWINS LTD., are installing at Llanwern near 
ye es Newport. At these new Spencer Works, PARSONS (through 

ie nN ton an é ‘a PAROLLE ELECTRICAL PLANT CO. LTD. the main 


+h, .. 





contractors) are to install:— 


Three Turbo Blowers each delivering 170,000 cu. ft. of free air per 
minute at 45 psig. 

Two 10 MW Turbo-Generators passing off steam at 175 psig. The steam 
conditions are (as on the Turbo-Blowers) 625 psig at stop valve 

with temperature 830 deg. F. 


PARSONS turbo-blowers & turbo-generators 


C. A. PARSONS & COMPANY LIMITED 


HEATON WORKS - NEWCASTLE UPON TYNE - 





PRISULZER 
ere qere 
iP 


r =a -You a eke r= 
ne se) s @ a3 


Mitre 


BANKSIDE HOUSE, ’ ® y THE GUILOHALL, 
Leadenhall Street, t Kingston, Surrey 


London, E.C.! a 600 kW. 3,300 volts 
1350 kW. 11,000 volts. 1 i 
aa 


if alii: a i i 
SULZER HAVE INSTALLED IN GREAT BRITAIN SINCE 1929 
H.T. BOILERS TOTALLING OVER 75,000 K.W. 


HEADQUARTERS 
R.1.B.A., 

Portland Place, 
London, W.1. 

1,000 kW. 11,000 volts. 


ST. MARYLEBONE 
Town Hall, 

London, W.! 

625 kW. 6,600 volts 


\ 


EARLS COURT, 
London, $.W.5 
12,000 kW. 11,000 voles 
The whole plant designed and installed 
by Sulzer Bros. (London) Ltd. for Bastian and Allen Ltd 


i. 





BRITISH GENERAL | 9 RY cmibiiete -— : v ame COMMERCIAL UNION 
INSURANCE : eg a. a INSURANCE, 
Cheapside. London. E C.2 . x i a 


Cornhill, London 
1.000 kW. 11,000 voles E.C.3 


SULZER BROS. (LONDON) LTD —_———e 


12 Dyott Street, London, W.C.| Telephone : MUSeum 7890 





The highest level of profitable steam usage is dictated 
more than anything by steam quality. That is, by its 
capability of yielding its heat exactly when and where 
it is wanted. 

But process steam, of its nature, is always likely to 
be wet by the time it reaches the process machines. 
That wetness is an abomination. 

It has no latent heat to offer in itself, and it forms 
insulating films against good heat transfer. Un- 
checked, it can build up to cause waterhammer, 
resulting in damage to pipework and fittings, leaks and 
other ills. 

Much of the remedy lies in fitting Spirax steam 


SPIRAX 


and include 
NAME 


ADDRESS 


EB860 


. . « free copies of “ Steam Distribution’ 


, 


SPIRAX-SARCO LTD. CHELTENHAM PHONE 5173 GRAMS SPIRAX TELEX CHELTENHAM 


separators at appropriate points on the mains, and at 
the entry to process machines. Accurately sized and 
correctly trapped, they are much better than simple 
drain pockets (which can’t deal with the mist of water 
particles) and several worlds better than nothing. 

And if water be an evil in steam, ask the compressed 
air chaps what they think of it. . . They’ll tell you that 
Spirax separators on their mains really do help com- 
pressed air to be the reliable and versatile tool that 
it could always be. 

Our Information Sheet ‘“‘ Steam Distribution ”’ tries 
to counter the evils of wet steam, and ‘‘ Compressed 
Air ” offers our experience of a vital allied subject. 


SARCO 


Please post details of Spirax separators for steam and compressed air 


and “Compressed Air.” 


LONDON ; 41 CURZON STREET, W.1 
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FITTINGS, 
VALVES, 


PIPE FITTERS’ 
TOOLS, 


FABRICATED 
PIPES, 


HANDRAILS, etc. 


TUBES - FITTINGS - VALVES & PIPE FITT RS ; 


LONDON: 90-96 Union Street, Southwark, S.E.|I. ? 
*Phone : Waterloo 708! 


MANCHESTER: Poplar Works, Poplar Street, Viaduct 
Street, Manchester, II. *Phone: East 2458-9 


GLASGOW: 48 York Street, Glasgow, C.I. 
*Phone : Central 1053- 4 


ITTINGS - VALVES & PIPE FITTERS’ TC 





THE BEST 
©] am - OR Ba 
WORLDS 


EDWIN DANKS 
r. ae OO Go) Me) - 18) a Oe & ge) 














A Comprehensive 
Steam-Raising Service from 
EDWIN DANKS 
COMBUSTION DIVISION 


Edwin Danks Modern Economic Boilers 
(High Velocity Double Pass, Treble Pass, 
Thermal Storage and Wet Back) fired by 
the new *Airspin’ Turbine-Driven 

Rotary Cup Oil Burner or the 

universally known Oldbury Chain 

Grate Stoker. 

Edwin Danks New ‘Airspin’ Oil 

Burner and the Oldbury Stoker were 
specifically designed for shell-type boilers. 


OLDBURY, NEAR BIRMINGHAM 
TEL: BROADWELL 2531 
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COMPLETE } 
TURBINE- ~— 
HOUSE = 

EQUIPMENT ..” 


The entire turbine-house heat exchange equipment for 
the new power station at Berkeley is being supplied by 
the AEI Turbine-Ge erator Division, and manu- 


factured at their factory at Germiston Glasgow 


Four three-shell main condensers one for each of 
the four 83 MW _ mixed-pressure steam _ turbine-genera- 
tors also being supplied by AEI 

Two-stage feedwater heating equipment for each turbine- 
generator 

Two ‘dumped’ steam condensers to handle surplus 


steam generated when commissioning the reactors, or 





in the event of a sudden shut down 


Other equipment in manufacture includes the steam jet 
air ejectors, water/water heat exchangers for the genera- 
tor cooling circuit and general gas circulator service, oil 


A general view of three condenser shells in position at Berkeley, coolers and generator hydrogen cooler units 


Turbine-Generator Division 


Manchester & Rugby, England: Glasgow, Scotland 
Larne, Northern treland 


Associated Electrical Industries Limited 


B/ A 804 
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The GO BOILER 


The Babcock CO boiler has proved a highly 
efficient means of saving on fuel costs at 
refineries operating catalytic crackers, by 
utilizing fully the steam-generating potential 
in the exhaust gases from the cracking unit. 
This specialized type of Babcock boiler not 
only recovers both the sensible heat and heat 
of combustion in the “‘waste”’ gases but also 
operates with supplementary fuels, e.g. 
refinery gas and/or fuel-oil, so that the 
refinery steam demand can be met from the 
one self-contained unit. 

Hence the catalytic cracker is independent of 
other sources of steam supply and if it is 
shut down, the CO boiler, fired by oil or gas, 
provides full steam capacity. 


The CO boiler is an important example of 
Babcock specialized service to the oil industry. 
It is described in Publication 1698. 


(Right) Babcock CO boiler at the Esso refinery, 
Fawley, with a capacity of 300,000 Ib. steam/hr. 
at 150 Ib./sq. in., 465 F; using the ‘waste’ gases 
from a catalytic cracking unit, and with supple- 
mentary firing by fuel-oil or refinery gas. 


(Below) Type FH oil-fired Integral Furnace boiler 
as an outdoor installation, at the Fawley Refinery. 


BABCOCK & WILCOX LTD. is outstandingly well equipped in 
experience, techniques and manufacturing facilities to meet the 
demands of the oil and chemical industries for:— 


COMPLETE STEAM-RAISING PLANTS, 
SEPARATELY-FIRED SUPERHEATERS, 
HEAT-EXCHANGERS, Equipment for 

the UTILIZATION OF WASTE-HEAT, 
TREATING TOWERS, MANIFOLDS and other 
PRESS URE-VESSELS, in mild-steel or clad plate. 


BABCOCK & WILCOX LIMITED 
Babcock House, 209 Euston Rd., London, N.W.I. 
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ATOMIC ENERGY AUTHORITY’S SIXTH ANNUAL REPORT 


HE sixth annual report of the United Kingdom Atomic Energy Authority, covering the year ended March 

3st, 1960, was published on July I4th. The period under review witnessed the completion of all the 

main projects undertaken for the defence programme, the division of the Authority's Industrial Group 

into the Development and Engineering and Production Groups, and the transfer of Ministerial responsibility 
to the Minister for Science 


No reference to anything that is outstandingly new appears in the report; research has apparently 
been following lines that are now more or less familiar, and hopes for the economic future are still based upon 
the fast breeder type of reactor, with the possibility of the commissioning of a power-producing type in approxi- 
mately seven years time, to be followed by a commercial design, is mentioned. In the advanced gas-cooled 
reactor programme, loss of ductility of beryllium under irradiation continues to present a problem, though 
reasonably encouraging preliminary results were obtained from the extensive irradiation programme carried 
out during the year 


Some increase in expenditure, a considerable rise in manpower, and yet a consolidation of effort are 
perhaps the main themes of the report. The estimated net expenditure for 1960-61 is £93,293,000 compared 
with about a million less for the previous year. These estimates do not take into account expenses which are 
not disclosed for reasons of security. The total sum is, therefore, considerably greater. The Authority's 
capital assets have also increased. In 1954, when the Authority was formed, and its organisation became 
independent of the Ministry of Supply, the assets were valued at £150 million. By March last year they were 
£450 million. It is also pointed out that the Authority's employees increased from 35,260 to 38,500. Despite 
the consolidation of effort within the organisation, it is expected manpower will continue to rise. Of the present 
staff, 11,754 are scientists, about 7,000 are mainly administrative, and approximately 20,000 come under the 
broad heading of industrial workers. In the previous year there had been 10,620 scientists. 


An encouraging item, is the news that revenue from commercial operations during the year amounted to 
almost £20 million, and that positive steps are being taken to proceed with the grant of licences to overseas 
organisations for the manufacture of natural uranium fuel elements by the Springfield process. Negotiations 
on the matter are proceeding at the present time with Germany and Belgium and, in an extension of this long- 
awaited display of minor enterprise, the Authority points out that it is prepared to consider requests from other 
countries wishing to produce their own fuel elements 


In the section of the report dealing with the Calder and Chapelcross reactors, mention is made of the 
very considerably increased use of these units for experimental irradiations—mainly for reactor physics studies 
and fuel-element proving tests in support of the civil nuclear power programme. Improvements in operating 
techniques have made possible a high utilisation factor, and the element ratings have been up-rated to the point 
where seven reactors are now operating at a total power equal to that for which eight were originally designed. 
It is interesting to note that the electricity sent out from the Chapelcross station now represents some 26 per 
cent. of the base load on the South of Scotland Electricity Board. The availability at these two stations was 
greatly improved by a 50 per cent. reduction in scheduled shut-down time, achieved by streamlining of charge 
and discharge schedules, and detailing planning of their integration with maintenance schedules. Including 
the scheduled closures for recharging the reactors, an operating availability in excess of 80 per cent. was achieved ; 
this is an important achievement in relation to the major use of this tyre of reactor in a base-load power station. 


Although the thermal output of the Calder and Chapelcross reactors was increased to |5 per cent. above 
the design capacity, reblading of the associated turbines is necessary to allow an equivalent increase in the 
electricity generation. Reactor trials showed that the present maximum fuel-element operating temperature 
can be raised with no loss of reliability. This operating temperature has been increased from 408 deg. to 418 
deg. C., and it is hoped to reach 438 deg. C. 


The development of reactors beyond the present type falls into two stages. The first envisages reactors 
with low capital costs obtained with the aid of slightly enriched fuel, while the second stage is the development 
of reactors having both low capital costs and small net consumption, or even a net gain (breeding) of fissile 
material. In the first stage, the Authority has concentrated on the advanced gas-cooled reactor, and for the 
second, on the fast breeder reactor and the high-temperature gas-cooled reactor. Additional work on reactors 
included a design study of a steam-cooled, heavy water reactor and a variant of it—the steam generating heavy 
water reactor. 


Work on the “* Magnox "’ reactor system remained the main element of activity in the Authority's 
reactor development programme. It was directed to ensure the maximum reliability and the lowest possible 
generating costs for ‘* Magnox '’ systems—‘’ Magnox "’ reactors being the gas-cooled graphite-moderated 
reactors (with magnesium alloy used to can the natural uranium fuel), now under construction for the electricity 
authorities. Although the cost of power from the earlier ‘‘ Magnox "’ stations will be somewhat higher than 
that from the latest design of thermal station, the progressive improvement in the present ‘‘ Magnox "’ type of 
station has been noteworthy and the possibilities are not exhausted. More important, the improvements 
achieved have been accompanied by a substantial reduction in the overall cost per kilowatt installed. 








EUROPEAN 
ENGINEERING 
INDUSTRIES 


Representatives of the engineering 
industries of twelve West European 
countries, including Britain and 
France, have decided to urge their 
Governments to take all possible steps to break down the 
present impasse between the two economic groups— 
the “* Six”’ and the “‘ Seven.” This was disclosed by 
representatives of the U.K. electrical and mechanical 
engineering industries upon their return to London 
recently, from a conference in Sweden of *‘ Orgalime,” 
the organisation of the engineering trade associations in 
Western Europe. The U.K. delegates were: Mr. 
W. K. G. Allen (chairman, British Electrical & Allied 
Manufacturers’ Association), Mr. A. I. Baker (president, 
British Engineers’ Association), Mr. E. N. Griffiths 
(vice-president, British Engineers’ Association), Mr. 
A. W. Berry (Director, British Engineers’ Association 
and Mr. Stanley F. Steward (Director, British Electrical 
& Allied Manufacturers’ Association). In a joint state- 
ment, the U.K. delegates reported: ‘‘ There has been a 


growing feeling throughout the electrical and mechanical 
engineering industries of Western Europe that it is for 
industry to make its views known to Governments if 
we are to avoid a prolonged economic split which would 
weaken Europe’s influence and competitive position. 
The desire for co-operation dominated the discussions 
in Sweden, and for the first time, the French engineering 


industry came down firmly on the side of industrial and 
economic co-operation between the two trade groups. 
It is now generally recognised that only a Western Europe 
which is united economically can meet effectively the 
growing competition from both East and West.” 


ATOMIC 
CONSORTIA 
JOIN FORCES 


As a result of further discussions 
between Atomic Power Constructions 
Limited, and the G.E.C./Simon- 
Carves Atomic Energy Group, these 
companies have now agreed to join forces to design and 
build nuclear power stations in this country. It is 
understood that a new management company will be 
set up. The chairman will be Mr. Arnold Lindley 
(vice-chairman and managing director of the G.E.C. 
and the managing director will be Col. G. W. Raby 
managing director of Atomic Power Constructions Ltd). 
During September last year, it was announced that the two 
groups had reached agreement to collaborate on the 
present lines, and that they had agreed to submit joint 
tenders for Dungeness and further British stations. It 
was also stated that negotiations with a view to long-term 
collaboration on future reactor systems were continuing. 
In the event, it did not prove possible to agree on the 
scope and functions of a new organisation, and in March 
this year the negotiations were terminated. How far the 
new agreement goes, has not been made clear. It does 
not affect existing contracts and commitments in this 
country or overseas, and for the present, at least, the two 
groups will continue to operate independently abroad. 
The Atomic Power Constructions Group consists of 


Crompton Parkinson Ltd., Fairey Aviation Co. Ltd., 
International Combustion Ltd., and _  Richardsons 
Westgarth & Co. Ltd. It is also associated with Trollope 
and Colls Ltd., and Holland & Hannen and Cubitts Ltd. 
The G.E.C./Simon-Carves Group is associated with the 
Motherwell Bridge & Engineering Company Ltd., and 
John Mowlem & Co. Ltd. 


INDUSTRIAL 
TRAINING IN 
OPERATIONAL 
RESEARCH 


The British Iron and Steel Research 
Association has announced the intro- 
duction of a graduate apprenticeship 
scheme for specialised training in 
operational research. It is stated that 
the purpose of this scheme is to train recruits not only 
in the specialist techniques, but also in the practical art 
of applying these methods to actual industrial problems. 
During the two-year course, the apprentice will be 
regarded as a temporary member of the B.I.S.R.A. staff 
at a salary of {£700 a year at the age of 21, with an extra 
£25 for each year above that level. Training will consist 
of day-to-day experience as a member of a team engaged 
on actual problems in the steel industry, followed by a 
more formal course in techniques arranged in collabora- 
tion with the London School of Economics. The course 
will culminate in an examination for the Diploma in 
Operational Research recently instituted by the London 
School of Economics. The basic qualifications for an 
apprentice is a good degree in a pure or applied science, 
mathematics, or statistics. It may be recalled that the 
Operational Research Department of B.I.S.R.A., which is 
sponsoring the scheme, was started in 1946, and has a 
wide industrial experience of operational research. It is 
believed that the mew scheme provides an unusual 
opportunity for the ambitious man to acquire a first- 
class training in a rapidly expanding field. Further 
particulars can be obtained on application to B.I.S.R.A. 
Personnel Officer, 11, Park Lane, London, W.1. 


DUNGENESS The Central Electricity Generating 
NUCLEAR POWER Board announce their intention to 
STATION place a contract for the building of a 

nuclear power station at Dungeness, 
Kent, with The Nuclear Power Group. (This group 
includes: Associated Electrical Industries Limited, 
Clarke, Chapman & Co. Ltd., Alex. Findlay & Co. Ltd., 
Head, Wrightson & Co. Ltd., Sir Robert McAlpine & 
Sons Ltd., C. A. Parsons & Co. Ltd., A. Reyrolle & Co. 
Ltd., Strachan & Henshaw Limited, John Thompson 
Limited, and Whessoe Limited.) The station, which will 
have an output capacity of 550-MW, is scheduled to come 
into operation in 1964. The site is on the western side 
of the Dungeness point, and is close to deep water in the 
English Channel. As the area is of considerable interest 
to naturalists and physiographists, special arrangements 
have been made by the Generating Board to minimise 
any disturbance to the natural life and surface features of 
the area during the constructional period and during the 
operation of the power station. The land which has been 
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purchased by the Generating Board is of shingle, and has 
no agricultural value whatsoever. Circulating-water 
will be taken from, and returned to, the English Channel 
at a rate or about 21}-million gal./hr. The station will 
contain two carbon-dioxide gas-cooled, graphite- 
moderated, natural uranium fuel reactors operating on 
the same principle as those for the stations already being 
built for the Generating Board. The heat produced in 
the reactors will be absorbed by the gas which will be 
circulated under pressure in a closed system; the hot 
gas will pass through separate boilers to raise steam, and 
will then be re-circulated to the reactors. The steam 
will be fed to drive turbines coupled to electricity genera- 
tors as in normal power station practice. Circulating- 
water, drawn from the Channel, will pass through the 
steam condensers associated with the turbines. It will 
have no direct contact with the reactor nor with the 
steam passing through the turbine. After use, the 
circulating-water will be returned to the sea. The 
principal structures will be a turbine house, two reactor 
buildings and an indoor switching station. The C.E.G.B. 
made application to the Minister of Power for consent 
to build Dungeness nuclear power station in June, 1958, 
and a public inquiry was held at Lydd in December, 
1958. The Minister of Power gave his consent for the 
construction in July, 1959. It may be remembered that 
the Minister has already given his consent for another 
station at Sizewell in Suffolk, and his decision is awaited 
for a further site at Oldbury-on-Severn, Gloucestershire. 


WARREN SPRING The Report of the Warren Spring 
LABORATORY Laboratory for 1959 has been issued 
REPORT by the Department of Scientific and 

Industrial Research, and is the first 
report of the laboratory, which was officially opened by 
Viscount Hailsham on June 29th, 1959. That part of the 
report contributed by the Steering Committee states that 
the Council decided that the laboratory should be a 
versatile station free to carry out work on any subject 
which is important to the nation, and cannot be fitted into 
the programme of other research bodies. The pro- 
gramme includes:—two sections of fuel research station’s 
programme, namely, atmospheric pollution and the 
synthesis of oils, research in mineral processing, research 
on chemical engineering, and the responsibility for re- 
search in the human sciences. A functional diagram of the 
organisation of the laboratory indicates that there are 
four main research divisions, supported by two service 
divisions and an administrative division. At the present 
time, work on atmospheric pollution is concerned with 
methods of abatement and with the assessment of pollu- 
tion throughout the country. Estimates made during 
the year, the report states, show that smoke from the 
burning of industrial coal has markedly decreased. 
Methods of reducing smoke emitted by ships in harbour 
have been demonstrated and the work is to continue. 
Other aspects of air pollution studied concerned acid 
smuts from the combustion of fuel oil, the removal of 
oxides of sulphur from flue gas, the problem of the 
elimination of smoke from the exhaust of diesel-engined 
vehicles, and the significance of oxides of nitrogen which 
are emitted by practically all fuel-burning appliances. 
In the field of chemical engineering, the report mentions 
that the work has related to the provision of basic infor- 
mation to the plant designer. At present, the programme 
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is confined to the study of mass transfer processes in gas- 
liquid systems to enable more accurate prediction to be 
made of the performance of gas-liquid contacting equip- 
ment and to facilitate the design of equipment such as 
d stillation columns. 


CROSS-CHANNEL The Central Electricity Generating 
POWER LINK Board has placed a contract valued 

at approximately £610,000 with 
Associated Electrical Industries Limited and British 
Insulated Callender’s Cables Limited, for cables to be 
used for the Cross-Channel power link between England 
and France. The contract covers the English shore 
section and one half of the Channel connection. The 
remainder will be made by French cable-making com- 
panies working on behalf of Electricité de France. The 
connection between the 275-kV Supergrid in this country 
and the 225-kV French network will be by a direct current 
circuit of 160,000 kW, with a 20 per cent. overload for 
isolated periods of 30min. The direct current trans- 
mission will operate at 200,000 volts between poles, with 
its centre point earthed, and the cables will be insulated 
for a nominal voltage of 100,000 volts to earth. The 
normal full-load current will be 800 amperes. When 
complete, this submarine circuit will carry the heaviest 
d.c. load ever transmitted under water. The Channel 
connection will consist of two 30-mile submarine cables 
routed between a point ncar Dungeness, Kent, and Le 
Portel, a suburb of Boulogne, with three- to four-mile 
sections of land cable at each end. Convertor stations 
able to rectify from a.c. to d.c., and invert from d.c. to 
a.c., are to be sited at Lydd, in Kent—where connection 
will be made to the British grid system through a 275-kV 
line to Canterbury,—and at Echinghen, near Boulogne. 
The d.c. circuit will go via underground cable from Lydd 
to a link-house at Dungeness. The circuit will also join 
the French 225-kV grid system by underground cable 
from the coast, at Le Portel, to the convertor station at 
Echinghen. The contract calls for the manufacture and 
laying of two similar 15-mile lengths of single-core 
submarine cable and two related land cables, the work 
being divided equally between BICC and AEI. The 
cables must be laid close enough to one another on the 
sea-bed to conform with the Minister of Transport’s 
requirement that at all times the magnetic compass 
deflection caused by the cables does not exceed two 
degrees at the sea surface. To determine the practic- 
ability of laying the “‘ go”’ and “‘ return ”’ cables simul- 
taneously and closely-spaced in a depth of some 20 
fathoms, and to confirm the practical technique for 
repairing the cables by the jointing-in of new lengths, 
sea laying trials were carried out in mid-Channel, about 
10 miles off Dungeness, in the autumn of 1958. The 
C.E.G.B.’s 2,700-ton collier, m.v. Dame Caroline Haslett, 
was temporarily converted for these trials by the fitting 
of paying out and cable handling gear, and it is now pro- 
posed to use the same ship for the cable laying operations. 
It is estimated that the cost of manufacturing and install- 
ing the d.c. cables and associated equipment will be about 
£4,609,020. Against this outlay, there will be available 
to Britain at times of peak demand the equivalent of 
generating plant capacity which, if it had to be installed, 
would cost some £8 million. The cross-Channel inter- 
connection is expected to result in net annual savings to 
this country of £250,000. 
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LYTH “A” power station, which was officially 
opened on June 29th, by Mr. J. C. Mitchell, 
O.B.E. (former Controller of the North Eastern 

Division of the Central Electricity Generating Board), has 
an installed generating capacity of 480-MW, and is the 
largest power station to be commissioned in north-east 


England since the electricity supply industry was national- 


ised in 1948. Alongside the present station, a further 
development and new station is under construction, 
viz.:—Blyth “‘ B.” This will have an installed capacity 
of 1,250-MW, and when completed, will bring the site 
plant installation up to some 1,730-MW—one of the 
largest power plants under construction in Great Britain. 
Design work and part of the construction of Blyth “‘A”’ 
station was carried out by the appropriate departments 
of the North Eastern Division and their consulting 
engineers, Messrs. Merz and McLellan. Subsequently, 
following the reorganisation of the electricity supply 
industry, the constructional work was taken over by the 
C.E.G.B., Northern Project Group, which had absorbed 
the Divisional Construction Department. 

A growing demand for electricity for industrial and 
other purposes throughout the area having indicated the 
need for the provision of further generating capacity, a 
survey of sites for a new generating station was made, 
and of all the possible sites considered, this one at 
Cambois, on the north side of Blyth Harbour and close 
to the sea-shore, proved to be the most suitable;—pos- 
sessing, as it does, certain technical advantages. It has 
suitable sub-soil and sub-strata to take the heavy loads 
imposed by the power station plant and buildings; the 
whole site is now free from colliery subsidence ; there is 
an ample supply of water for cooling purposes to meet 
the requirements of the fully-developed site ; and a good 
circulating-water pump and culvert system layout is 
possible. Finally, the site is within short distance haul 
of the collieries which will supply the coal, and is well 
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positioned for the disposal of ash at sea. Altogether, the 
site Comprises some 241 acres through which passes the 
Bedlington-Cambois road—the power station being on 
the south side of this road, and the coal-handling plant 
on the north side. The site is at Cambois on the northern 
bank of the River Blyth, between the tidal estuary and 
the North Sea, and some 16 miles to the north of New- 
castle. In Blyth ‘‘ A” station, all four 120-MW re-heat 
units have been commissioned. The first of these, the 
largest in Great Britain to go into commercial service 
at the time of commissioning, began work on December 
23rd, 1958. The “‘B”’ station, due for completion in 
1965, is also scheduled to contain four units, but in this 
case the first two generating sets will each be 275-MW 
machines, and the final two will each have an installed 
capacity of 350-MW. 


Civil engineering work 

A layer of strong boulder clay, about 70-ft. thick and 
overlying the coal measure sandstone, provides a bearing 
medium amply capable of supporting the station building 
loads. The main foundations are spread to load the clay 
to about 2.3-tons/sq. ft., but adjustments have been 
made according to the depth, size and shape of individual 
foundations. In accordance with normal practice, the 
boilers are “‘ suspended ’’—that is, they “‘ hang” from 
transverse girders supported on the main boiler house 
building columns rising from the foundations. The 
boiler drums are suspended separately, so that they only 
take the weight of the steam downcomer tubes ;—this 
suspension technique permits all expansions to take place 
freely. Approximately 8,400-tons of mild-steel are used 
in the heavy structural steel frame. One hundred main 
columns, consisting of 4-ft. o-in. by 3-ft. o-in. hollow 
boxes made up of welded plates varying in thickness 
between }-in. and 2-in., support the suspension girders. 
These are mounted some 150-ft. above ground level and 
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are of heavy welded plate up to 9-ft. 6-in. deep and they 
span 50-ft. Under full loading, the deflection of these 
girders is not more than one-thousandth of the span, i.e., 
just over 4-in. The turbine house, which is located to 
the south of the boiler house and is 393 ft. 6-in. long by 
183-ft. wide and 85-ft. high, contains the four 120-MW 
turbo-alternators arranged transversely. Here, the foun- 
dation work is complicated by four longitudinal circulat- 
ing-water culverts, each 7-ft. 6-in. square in internal 
cross-section and constructed of reinforced-concrete, to- 
gether with numerous branch culverts and pipe connections 
to the main condensers and auxiliary plant. Below the 
main culverts pass the cable tunnels connecting the 
ancillary services of the boiler house to the control 
room. The overall size of the turbine blocks is 90-ft. 
long by 30-ft. high by 22-ft. wide. Reinforced-concrete 
has been used for the structure of the turbine house, 
which has a clear span of 115-ft. The main 
columns support a 160-ton capacity overhead 
travelling crane which spans the full width of 
the building. Hollow precast-concrete curved 
beams, 10-ft. deep by 4-ft. 6-in. wide, span 
between the main columns and support the 
3-in. thick shell roof deck. The foundations 
for the main and ancillary buildings, circulat- 
ing-water culverts, roads, drainage, etc., 
were constructed by Sir Robert McAlpine & 
Sons (North Eastern) Ltd., the reinforced- 
concrete work for the main buildings by 
Bierrum & Partners Ltd., and the steel 
structural work by The Cleveland Bridge & 


Fig. |. Sectional arrangement of one of the four 
Babcock 860,000 /b./hr. Radiant-type reheat boilers. 
Superheater outlet pressure is 1,600 Ib./sq. in. and 
final steam temperature 1,010 deg. F., reheating 
780,000 /b./hr. from 697 to 1,005 deg. F. 
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Engineering Co. Ltd. Two chimneys, 450-ft. high, and 
built mainly of reinforced-concrete, by Holst & Co. Ltd., 
serve the station. At the bottom of the chimneys the 
concrete is about 16-in. thick, but decreases to a minimum 
of 6-in. further up the height, while an anti-corrosion 
lining of Accrington acid-resisting brick is freely sup- 
ported on corbels at 32-ft. vertical intervals. 

Ash disposal from the station is by sea-going barges, 
and to accommodate these, an ash barge dock, 550-ft. long 
by 150-ft. wide has been constructed at the end of the 
Blyth Harbour Commission’s tidal basin east of the 
station. Along one side of the dock are the ash- 
settling ponds, the dust silo or bunker which is of very 
heavy reinforced-concrete construction, 137-ft. long by 
32-ft. wide, and t1oo-ft. high, and the “‘A” station 
circulating-water pumphouse. Further facilities are 
now being provided on the opposite side of the dock— 
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for ash-disposal from the “‘ B”’ station. The circulating- 
water pumphouse, which is a heavy reinforced-concrete 
structure founded at a depth of 33-ft. 9-in. below low- 
water mark, comprises intake chambers, suction chambers, 
and pump bays, all below low-water level, with provision 
for isolation so that the suction chambers can be drained 
for maintenance purposes. The pumphouse itself was 
built inside a temporary sheet-pile coffer-dam which 
was circular in shape and 162-ft. dia. This dam was 
supported on annular reinforced-concrete walings which 
afforded unrestricted working space for construction. 
Twin reinforced-concrete culverts, each 7-ft. 6-in. square 
inside, convey the circulating-water, under pressure, to the 
condensers associated with the turbines in the main 
building. After passing through the condensers, the 
cooling-water is conducted by similar culverts, west and 
north of the main building, to a syphon seal drop near 
the north-east corner of the main building. From the 
syphon drop the water passes into a tunnel 9-ft. dia., 
at a depth of 30-ft., and passing under the main street 
of the village of Cambois to a riser chamber on the sand 
dunes. As two similar tunnels will be required for the 
‘“* B”’ station, four riser chambers and tunnels have been 
constructed sufficient for both stations. The outfall 
culverts connecting the riser chambers to the discharge 
point below low-water mark at spring tides, are also 
sufficient to deal with both stations. The overall length 
of the complete culvert system is 4,340-ft. 


Coal-handling plant 

Coal storage and reception facilities are provided at 
the north of the site, where extensive sidings have been 
built. For the “‘ A” station there are 32 reception sidings 
and two “‘run-round”’ loops. The six centre sidings are 
associated with the filler pits and tipplers. When the 
““B” station is completed, a further 16 tracks will be 
installed, giving a total siding length of about 25 miles. 
From the tippler house, the coal (Northumberland un- 
treated steam smalls, with a calorific value of between 
9,800 and 10,570 B.Th.U./Ib.) is taken by belt conveyor 
under the west group of sidings to a conveyor junction tower 
where it can be delivered either to the stocking-out area 
or direct to the four boiler bunkers, each of 2,000-ton 
capacity. These bunkers, which are of catenary cross- 
section, each serve five p.f. mills. Weighing and sampling 
of the coal is carried out in the filler pits, and sampling 
is also carried out in one of the conveyor junction-towers. 
The first junction-tower contains crushers to reduce any 
large coal to a suitable size for the p.f. mills, and facilities 
are also provided in the system to screen coal reclaimed 
from the storage area in order to remove large trash. 
The coal-handling plant and automatic travelling coal 
tripper was supplied by Birtley Engineering Limited, 
Birtley, Co. Durham, and has been designed with a 
view to the requirements of both “ A ”’ and “‘ B ” stations, 
and a second conveyor system will be added to the last 
junct.on tower to feed the coal to the “B”’ station. 
Coal to the storage area is discharged from a travelling 
stacker with a short boom belt, and is then further 
distributed by bulldozers. A _ travelling reclaiming 
transporter is used (again in conjunction with bull- 
dozers and a reclaiming conveyor) to take coal from store 
to the boiler bunkers. The 57-acre coal storage area is 
of 900,000-tons capacity. Control of the conveying plant 
is from two desks—one located near the first junction- 
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tower and the other in the junction-tower directly 
connected with the ““A” (and later the ‘‘ B”’) station 
boiler bunkers. The side-discharge wagon-tippler and 
weigher were supplied by Mitchell Engineering Limited, 
and the electro-magnetic vibrators by G.E.C. Limited. 
Eleven of the Birtley coal-conveyors are driven through 
Vulcan-Sinclair traction type fluid couplings supplied 
by Fluidrive Engineering Co. Ltd. These couplings 
range from size 17.75 transmitting 34.6 h.p. at 980 r.p.m., 
to size 26, transmitting 201 h.p. at 985 r.p.m. The two 
coal-reclaiming conveyors, which are, of course, reversible, 
are driven by scoop control fluid couplings—a size 
23 SCR.4 transmitting 50 h.p. at 97§ r.p.m., and a size 
23 for 115 h.p. at the same speed. Double-ended scoops 
are provided in each case. For the slewing motion of the 
Birtley boomstacker, involving heavy inertia and high 
starting torque, the S.C. motor drives through a size 
14.§ traction coupling rated at 10 h.p. at 980 r.p.m. 


Boiler plant 

The four Babcock Radiant-type reheat unit boilers, 
designed for p.f. firing with local Northumberland 
bituminous coal, each have an m.c.r. of 860,000 Ib./hr. 
with superheater outlet steam conditions of 1,600 Ib./sq. 
in., and 1,010 deg. F.—reheating 780,000 lb./hr. from 
697 to 1,005 deg. F. Feedwater temperature is 445 deg. F. 
There are five p.f. mills (Babcock type E.L.70), each of 
15 tons/hr. capacity for each boiler, this being sufficient 
to enable four mills to carry full load on the boiler, thus 
allowing for one mill to be kept in reserve, or for overhaul. 
Each mill is driven by a 160 h.p., 585 r.p.m., 415-volt 
induction motor supplied by Lancashire Dynamo & 
Crypto Limited. The mills receive air from individual 
primary-air fans of 25,000-lb./hr. capacity, supplied by 
James Howden & Co. Ltd., and driven by Lancashire 
Dynamo 200 h.p., 3.3-kV 201 r.p.m. motors. Each boiler 
furnace is fitted with twenty 26-in. dia., horizontal-flame, 
circular-type p.f. burners, and in addition, there are 12 
Babcock pressure atomising oil-burners, with automatic 
spark ignition fitted in the front wall of the furnace. These 
latter burners are used for starting-up purposes, but it is 
possible to fire the boilers at up to 10 per cent. of m.c.r., 
from this equipment, which is operated by remote control 
from the unit control box. The oil is stored in two 
40-ton storage tanks, and is heated before being sprayed 
into the furnace at a pressure of about 350-Ib./sq. in. 

There are three main banks of tubes forming the 
superheater—the primary section, with a surface of 
18,875-sq. ft., has a horizontal inlet section with a 
pendant outlet section ; the radiant section with a surface 
area of 3,700-sq. ft., which receives heat both from the 
hot gases leaving the furnace and directly from the radiant 
heat from the flames of the pulverised fuel burners ; 
and the secondary superheater which has a surface area of 
15,000-sq. ft. In the rear gas-pass of the boiler, where 
the primary superheater is located, is the reheater which 
has an effective heating area of 41,900-sq. ft. The hot 
gases can be diverted from passing through the reheater 
and the primary superheater, by means of dampers, thus 
providing a regulation of both superheat and reheat 
steam temperatures. Before entering the boiler, the 
feedwater is heated by steam passed out from various 
stages in the turbine, and by the economisers, which are 
of the Babcock continuous-loop type in three parts— 
high temperature “‘ topping ’’ economiser in two banks 
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Fig. 4 (below). The boiler bunkers are of catenary cross-sectional 
construction, each bunker having a capacity of 2,000 tons. Each 
bunker feeds five p.f. mills 





Fig. 2 (above). Drum of No. | boiler. The 
centre-line of each boiler drum is 137-ft. above 
basement floor level 


Fig. 2 (right). There are five Babcock type EL 
70 p.f. mills each of 15 tons/hr. capacity, for 
each of the four boilers. 


Fig. 5 (left). Front 
view of No. | 
boiler showing 
some of the twenty 
26-in. dia. hori- 
zontal circular 
type burners 


Fig. 6 ” (right). 
There are two 
Davidson ** Siroc- 
co”’ |.D. fans per 
boiler, each fan 
having a capacity 
of 225,000 cu. ft./ 
min. at 270 deg. F. 
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within the front part of the steam-cooled cage—one 
main bank below the cage ; and two main banks installed 
beyond the dust hoppers. 

Two Davidson “ Sirocco ”’ forced-draught fans, driven 
by 370 h.p., 730 r.p.m., 3.3 kV Lancashire Dynamo & 
Crypto motors, are provided for each boiler. They each 
draw warm air at the rate of 145,000 cu ft./min. at 100 
deg. F. from above the boiler inside the boiler house, 
and pass it through a Babcock cross-flow horizontal 
tubular-type air-heater with three air passes, and a total 
heating surface of 290,000 sq. ft., to the furnace. Two 
Davidson induced-draught fans, driven by two-speed 
730/595 r.p.m., 800/435 h.p., 3.3-kKV Lancashire Dynamo 
& Crypto motors, extract the gases from each boiler at 
the rate of 225,000 cu. ft./min. at 270 deg. F. Both 
forced and induced-draught fans have radial vane control. 
After leaving the air-heater, the flue gases pass through 
four Davidson “‘ Sirocco” cellular pattern mechanical 
dust-collectors in series with two electrostatic precipita- 
tors. 

The twin electrostatic precipitators for each boiler 
were supplied by Lodge-Cottrell Limited, each unit 
consisting of three banks of electrodes in series, operating 
at approximately 50,000 volts d.c. Each bank is fed by a 
separate transformer-rectifier set, thus giving flexibility 
of control. The precipitators are of the *‘ catch-pocket ”’ 
horizontal-flow type, and the rapping gear on each bank 
is set to run at different speeds so that the re-entrainment 
of the dust particles is avoided. The plant is designed 
to deal with a gas volume of 280,000 to 465,000 cu. ft. 
min., at a temperature of 220-330 deg. F., with a con- 
centration of dust at the inlet of 2 to 13 gr./cu. ft. NTP 
and to give a guaranteed efficiency of 99.28 per cent. at 
c.m.r. During official tests at c.m.r. an efficiency of 
99.77 per cent. is stated to have been obtained. On-load 
cleaning of the boiler is effected by the provision of 
Babcock fully-automatic electrically-operated sequence- 
controlled soot-blowing equipment, comprising rack- 
type long traverse blowers and unidirectional-drive 
retractable multi-port single-nozzle blowers. For the 
furnace walls there are 20 single-nozzle retractable 
blowers, while the remaining 20 which are of the rack 
type are for cleaning the superheater and re-heater tubes. 


Boiler mountings 

The boiler mountings, together with the turbine valves 
and piping valves, were supplied by Hopkinsons Limited, 
and comprise torsion-bar safety-valves, ‘‘ Hylif”’ safety- 
valves, safety-valve silencers and expansion chambers, 
high- and low-water alarms, Hopkinson-Ferranti valves, 
parallel-slide valves, electric controls, water-gauges, 
water-level television equipment, remote water-level 
indicators, combined stop and non-return valves, check 
valves, automatic isolating valves, etc. 


Superheat control 

A Bailey system of superheated and reheated steam 
temperature control is provided, and was supplied by 
Bailey Meters & Controls Limited. The superheat 
control system takes into account the heat content of the 
gases passing through the boiler, the final steam tempera- 
ture and an interstage steam temperature, whilst the reheat 
control utilises gas heat content and reheat-superheat 
steam temperature difference measurements. The super- 
heated steam desuperheater spray-water valve is posi- 
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tioned initially by the gas heat content controller as an 
indication of boiler loading, with final trimming from the 
steam temperature controllers at the two main steam 
outlets. The interstage temperature tapping point is at 
the desuperheater outlet, and the controller at this point 
readjusts the spray water flow caused by the other two 
controllers to correct for the thermal inertia of the super- 
heater system. The gas heat content controller also 
provides a coarse anticipatory loading signal for the 
reheat temperature control system regulating the gas 
outlet-dampers. The final trimming signal is from a 
measurement of reheated steam temperature taken from 
the controller measuring the difference between the 
reheated and superheated steam temperatures. This 
controller also prevents the reheater, which predominates 
in the damper control system, from starving the primary 
superheater when both steam temperatures are low. 
This would otherwise occur due to both reheater and 
primary superheater gas flows being related to each other. 
The final adjustment of the reheat steam temperature is 
made by the spray water valves, regulated directly from 
a reheater outlet steam temperature controller. The 
boiler drum water level is maintained by a pneumatic 
hydraulic ‘“‘ Electroflo”’ three-element system which 
takes into account drum level, steam flow and feed flow. 
The feed and steam flows are measured and balanced 
against each other, and the resultant signal, together with 
the drum level signal, are balanced against each other on a 
sensitive weight beam which, in turn, adjusts the control 
signal regulating the opening of the feed regulating valves. 


Automatic combustion control 

The boilers are equipped with a complete system of 
automatic combustion control equipment supplied by 
Electroflo Meters Co. Ltd. Control is effected by means 
of an ‘‘ Electroflo ” pneumatic/hydraulic system by which 
variations in main steam pressure are sensed and trans- 
mitted to the forced-draught and primary-air fan damper 
controls. Variations in forced-draught thus alter com- 
bustion chamber pressure, and this in turn controls the 
induced-draught fan dampers to maintain the requisite 
suction. Fuel is fed to the p.f. mills by variable-speed 
table feeders which are controlled by the primary-air 
fan and mill differentials by an automatic feeder control 
unit. Thus, full steam pressure calls for a higher com- 
bustion rate and provides (a) more forced-draught for 
combustion, (b) an increased amount of primary air 
through the mills, and (c) an increased amount of induced- 
draught to remove the products of combustion. The 
increased amount of primary air clears the mill of coals 
more rapidly, thus altering the differentials, and this 
change provides the extra fuel required to meet the new 
steam demand. 

A Lockheed hydraulic damper control system supplied 
by Lockheed Precision Products Limited (Industrial 
Hydraulics Division) is provided—this enables various 
regulating dampers and isolating dampers to be operated 
from either of the unit control rooms. 


Control 

Each pair of turbo-alternator/boiler units is controlled 
from a unit control room, which is situated between the 
turbine and boiler houses at the common operating 
floor level. The combined boiler and turbine operating 
desks are set in arc formation and face each other on 
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opposite sides of the room. All of the instruments and 
controls necessary for operating the units are mounted 
on these desks, while the various recorders are on panels 
behind the desks. The soot-blower and precipitator 
remote operating panels are also in this room. In the 


centre of the room there is a shift engineer’s desk accom- 
modating alarm annunciators and emergency generator 
electrical controls. The master panel on the wall facing 
this desk indicates the principal pressures, temperatures, 
drum water-level and load on the unit. A local starting 
desk is provided for each turbine adjacent to the h.p. 
pedestal, and accommodates the necessary instruments, 
controls and valves for starting and running the machine 
up to speed. The circulating-water plant, and the general 
services can be operated remotely from panels on the 
operating floor between the two control rooms. The 
station electrical control room is in the administration 
building. The control panels are of the vertical type, 
those for the generators and general purposes being in 
the centre of the room, with 66 kV and 3.3 kV panels on 
one flank. Provision has been made on the other flank 
for accommodating the panels associated with 275-kV 
feeders and the ‘“‘ B”’ station generators. 

The heat insulation work on the boilers was carried 
out by The Darlington Insulation Co. Ltd. The furnace 
walls being of the steel skin casing type, are insulated 
with asbestos followed by a layer of expanded metal 
and a thickness of hard-setting composi- 
tion—the whole area of the walls being 
divided into small panels to prevent 
possible cracking of the hard setting due 
to expansion and contraction conditions. 

The boiler roof insulation and also that 
applied to the drum ends was provided 
with further production by fitting 16- 
gauge mild-steel sheets. The boiler 
internal ducting was insulated with 
asbestos plus wire-netting and finished 
off with armouring cement; this form 
of insulation also being applied to the 
economisers, the superheaters, integral 
piping, feed piping, reheater piping, 
soot-blower piping, etc. The external 


Fig. 8. The ash-handling discharge conveyor, 

or transporter from the ash silo is of 300 tons/hr. 

capacity, and was supplied by Mitchell Engineer- 
ing Limited 
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ducting, i.e., all of the ducting between the boiler house 

and the electrostatic precipitators, inclusive of main 

flues, dust-collectors and hoppers and, also that ducting 

between the precipitators and the chimneys was insulated 

with asbestos plus wire netting and again finished 
off with armouring cement. 

For insulation work generally on such high 
temperature steam generating plant such as 
this, Darlington super-magnesia is widely used. 
It contains a minimum of 85 per cent. basic 
magnesium carbonate reinforced with asbestos 
fibres, and is produced by a process which causes 
an actual chemical bond in the material. This 
results in new and important physical properties, 
including highest resistance to water and mois- 
ture, and high compressing and mechanical 
strength. Darlington ‘‘ Super-Magnesia’”’ is 
precision-moulded to fit any shape or size. 


Fig. 7. There are two unit control rooms for operating 
the boilers and their associated turbo-alternators. Each 
room serves two unit sets 


Ash and dust disposal 

The ash from the boiler furnaces falls into a dry-type 
ash hopper under each boiler, and is then sluiced by a 
Holdan high-pressure water system supplied by Holdans 
Engineers (London) Limited, and conveyed through 
crushers to the ash sump, from which it is, in turn, 
pumped to settling ponds adjacent to the ash barge dock 
or to an emergency ash pond nearby. The water draining 
from the settling ponds is returned to the high-pressure 
sluicing system, while the ash is grabbed out and loaded 
into barges for disposal at sea. The barges are self- 
powered vessels and take the ash some seven niiles out to 
sea for dumping in a specified area beyond the 20-fathom 
line. Three 1,850 gal./min. Gwynne high-pressure water 
pumps convey up to 2,000 gal./min. of ash-laden water 
to the settling ponds. This is equivalent to an ash removal 
rate of approximately 60-tons/hr. 

For driving, and variable-speed control of the three 
Gwynne ash-pumps, Vulcan-Sinclair size 26 SCR.4 
scoop-control fluid couplings are used, the squirrel- 
cage motors being rated at 190 h.p. at 960 r.p.m. Speed 
regulation from 925 r.p.m. down to 460 r.p.m. is provided, 
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which enables the pump to be run at the economical 
speed for the duty and overall head pertaining. The 
ability to run the pump at reduced speed, when required, 
not only saves power but lessens the abrasive effect on 
the pump and increases the life of the impeller. 

Dust from the mechanical and the electrostatic preci- 
pitators is handled by a Babcock dry-dust handling 
system. It is extracted by means of air slides which 
consist of porous asbestos/wire tiles in an enclosed duct. 
The duct has a slight downward slope to a collecting 
hopper so that when compressed-air is applied beneath 
the. porous membrane, the dust behaves like a fluid and 
flows freely into the hopper. Dust which accumulates 
in the economiser and chimney hoppers is removed by 
compressed-air blowers discharged into the hopper. 
This hopper is emptied by means of a Fuller-Kinyon 
screw-type pump which discharges under air pressure 
into the 5,600-ton capacity dust silo adjacent to the ash 
barge dock. The dust is transferred from the silo into 
small collecting hoppers by air slides both inside and 
outside the silo. From the hopper, the dust passes into a 
mixer conveyor where water is added and the resulting 
mixture is transferred into the ash barges by short 
conveyor belts. If necessary, the dust can be discharged 
directly from the station into the emergency ash pond. 
A Babcock ‘‘ Hydrovactor ”’ ejector is installed at the end 
of the emergency dust-line to ensure that the dust is 
sufficiently damp to prevent its being blown about, and 
to assist in overcoming the frictional losses in the pipeline. 


Generating plant 

The four 120-MW, 3,000 r.p.m. turbo-alternators 
supplied by Metropolitan-Vickers now A.E.I. (Man- 
chester) Limited are operated on the unit principle of 
combining a boiler, a turbo-alternator and their principal 
ancillaries as a single operating unit. There are thus no 
connections between the separate units and sets, the only 
common services being those of the station transformer 
supplies used for starting purposes only, circulating-w ater, 
town water, and treated make-up water. The turbines 
are of the impulse design and have three cylinders, 
including a double-flow exhaust cylinder which embodies 
a Baumann multi-flow exhaust stage. After expanding 
through the high-pressure cylinder the steam is returned 
to the boiler for reheating, and enters the intermediate 
pressure cylinder through interceptor valves which 
prevent over-spreading due to entrained reheat steam in 
the event of a trip out. Steam conditions at the turbine 
stop valve are 1,500 Ib./sq. in. and 1,000 deg. F. The 
steam flows through the high-pressure and intermediate- 
pressure cylinders in opposite directions, thus balancing 
out, to some extent, the axial thrust. A Michell thrust 
bearing between the high-pressure and intermediate 
pressure cylinders deals with any unbalanced thrusts 
along the shaft. To keep the overall length of the 
machine to a minimum, the “ close-coupled ” technique 
has been adopted, and the three shafts, which are solidly 
connected, are supported on four bearings only. Oil- 
operated servo-mechanisms are used for adjusting the 
governor valve, and under overspeed conditions, the oil 
pressure is released by trip rings on the h.p. turbine 
spindle and the emergency stop and the interceptor- 
emergency valves immediately shut. Under normal 
conditions, the steam inlet to the machine is controlled 
by remote operation of the governor gear, which in turn 
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varies the oil pressure in the valve cylinders; but should 
the vacuum fail or the main pressure fall, unloading 
gear takes over from the governor and starts to close the 
governor valves to protect the machine. Provision is also 
made for the main and interceptor valves to close tem- 
porarily in the event of a sudden fall in load, so that the 
machine can absorb the energy in the steam contained 
within it without pulling out of synchronism. Turbo- 
visory equipment is provided so that any eccentricity 
or vibration of the shafts can be detected, and warnings 
of critical relative expansions are also indicated and 
recorded. The turbovisory equipment comprises eccen- 
tricity and differential expansion detectors on h.p. and 
i.p. shafts, as well as vibration, detectors on each bearing 
pedestal, which measure the amplitude of any horizontal 
transverse vibration. 

From the double-flow exhaust of the Lp. turbine 
cylinder the steam passes into twin two-pass condensers 
each with a total cooling surface of 70,000 sq. ft. They 
are designed to give a vacuum of 28.9in. Hg at m.c.r. 
when supplied with 57,000 gal./min. of cooling water 
at 53 deg. F. Condensate is extracted from the con- 
densers by two I00 per cent. duty extraction pumps 
each delivering 1,200 g.p.m. at a 225-ft. generated head ; 
driven by a 135 h.p. motor These pumps were supplied 
by Mather & Platt Limited. Air is removed from the 
condensers by three 50 per cent. duty 125-lb./hr. Metro- 
politan-Vickers ‘‘ Leblanc” type motor-driven air- 
pumps. For quick starting, two centrifugal pumps are 
provided to increase the water pressure to the air pumps. 
The extraction pumps discharge through a drain cooler, 
two L.p. feed-heaters and a gland heater, to the de-aerator 
heater. This is connected to the suction of the booster 
feed-pumps which discharge through three h.p. feed- 
water heaters to the suction of the main pumps. 

The heat insulation work on the turbines was carried 
out by Newalls Insulation Co. Ltd. 

There are two 100 per cent. duty booster feed pumps 
and two 100 per cent. duty main feed pumps for each 
turbo-alternator/boiler unit. All these pumps were 
supplied by Mather & Platt Limited, and are of that 
company’s Plurovane type. The booster pumps each 
have a capacity of 965,000 Ib./hr. at §55 Ib./sq. in. and 
260 deg. F., and are driven by English Electric 850 h.p., 
1,500 r.p.m., 3.3-kKV motors. The main boiler feed 
pumps, each of 965,000 Ib. /hr. capacity at 2,01§ Ib./sq. in., 
and 435 deg. F., with a 4,120-ft. generated head, are 
driven by English Electric Company’s 2,650 h.p., 3,000 
r.p.m., 3.3-kV motors. Both pump motors are supplied 
from one circuit-breaker, and they are so-designed that 
the booster pump is up to speed before the main feed 
pump, sO maintaining a positive pressure at the feed- 
pump suction. A minimum flow of water is maintained 
through each pump by a Hopkinsons flow leak-off valve, 
which is operated by a differential pressure switch across 
the feed flow venturi. The valve is open until a flow of 
290,000 Ib./hr. is reached when load is being raised, 
and remains closed with a reduction in load until the 
feed flow drops below 190,000 Ib./hr. 

Both the high-pressure and low-pressure steam piping, 
the integral piping and the feed piping, were supplied 
by Babcocks—the heat insulation of the h.p. piping 
being carried out by Versil Limited—the insulation 
comprising Versil glass-fibre mattresses enclosed in wire 
netting and supercoated with armouring cement. 
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Circulating-water 

Circulating-water supply is drawn from the Blyth 
river estuary, which is tidal, by four 60-in./66-in. Lono- 
vane pumps each of 66,000 gal./min. capacity at a head 
of 48-ft. These pumps are driven by 1,200 h.p., 3.3-kV, 


Fig. 11 (above). Starting and control desk and panel for one of the 


120-MW turbo-alternator sets 


Fig. 12 (right). Basement view showing condensers, extraction 


pumps, etc. 


329 r.p.m. induction motors—both the pumps and the 
motors being supplied by Mather & Platt Limited. 
Before passing to these pumps, the water passes through a 
coarse galvanised-steel grid, and four rotating-band 
fine screens supplied by F. W. Brackett & Co. Ltd., 
Colchester. An air exhauster system is installed for 
priming the pumps under low-tide conditions. After 
passing through the condensers, the water is conveyed 
across the isthmus of land upon which Cambois stands, 
and is then discharged into the sea. 
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For mussel control and the prevention of slime forma- 
tion in the condensers, the cooling-water is treated by 
the Wallace & Tiernan intermittent chlorination process. 
Two Master chlorinators, controlled by a programme 
panel, deliver chlorine solution to the points of application 


Fig. 9 (left). The four 120-MW, 
3, r.p.m. turbo-alternators 
are of Metropolitan - Vickers 
design, and were the first /20- 
MW re-heat sets to be com- 
missioned in this country 


Fig. 10 (below). The main boiler 

feed pumps were supplied by 

Mather & Platt Limited. Each 

of the eight pumps (two per 

unit) is of 965,000 /b./hr 
capacity. 
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at the suction inlets of the C.W. pumps. The chlorine 


feed rate is governed by a rate controller which adjusts 
the gas feed rate on the chlorinators automatically, in 
accordance with the number of C.W. pumps in use. 
Automatic controls in the solution distribution system 
ensure that treatment is only applied to the suctions of 
the C.W. pumps selected for duty. 


Water treatment plant 

The supply of make-up feedwater to the 
boilers (9,000 gal./hr.) calls for an extensive 
water-treatment plant. The plant was supplied 
by the Permutit Co. Ltd. The raw water 
drawn from B:dlington reservoir is first 
clarified. It is dosed with coagulant chemicals, 
and after mixing, fed into a contact tank. 
In this tank, chemical action coagulates the 
colour and suspended matter, which settles 
to the bottom. The settled water is passed 
through Permutit pressure-type sand-filters 
which remove all residual suspended matter. 
Carbon-dioxide formed by the coagulant 
chemicals is then removed by passing the 
water through a degasser. The partially- 
treated water is then pumped through iron removal 
filters after first being aerated; the clarified water 
then being passed to the “‘ Deminrolit” section for 
the removal of dissolved solids. This section consists 
of three mixed-bed ‘‘ Deminrolit”’ ion exchange units, 
producing (at the rate of 8,800 gal./hr.) a very pure 
boiler feedwater with a conductivity of less than 1.0 
reciprocal megohms per centimetre. 


Alternators 

The hydrogen-cooled alternators generate at 13.8-kV 
and have an output of 120-MW at 0.8 p.f. with a hydrogen 
pressure of 30 Ib./sq. in. Four coolers embodied in the 
stator casing transfer the heat in the hydrogen to a 
distilled-water circuit, and the distilled-water is in turn 
cooled in heat-exchangers which transfer the heat to the 
main circulating-water system. Excitation is provided 
by gear-driven, air-cooled, pilot and main exciters running 
at 991 r.p.m. To enable the exciter to have a short time 
response to voltage changes, an amplidyne system has 
been introduced which automatically forces the field of 
the main exciter as required by the automatic voltage 
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regulator. Manual control of excitation is provided by 
the usual field rheostat. 

The station is associated with both 66-kV and 275-kV 
systems, and the generator transformers for the first three 
machines are of 145-MVA rating. They have a voltage 
ratio of 13.8/66-kV, but the fourth machine is connected 
to a 13.8/275-kV transformer and feeds direct into the 

IR: ty Fig. 13 (left). The circulating-water pump house 
=" contains four motor-driven c.w. pumps, each 


of 3,960,000 gal./hr. capacity, the pumps and 
motors being supplied by Mather & Platt Ltd 


Fig. 14 (below). The station main control room 

is located in the administration block. Here the 

loading on the site is controlled, and the switching 

and metering of the 275-kV and 66-kV feeders 
and busbars carried out 


Supergrid. Each machine has its own unit transformer, 
connected solidly to the alternator tails, and rated to 
10-MVA at 13.8/3.3-kV. The 3.3-kV system is used to 
power the major auxiliaries. For starting, there are two 
10-MVA station transformers which draw power from 
the 66-kV system and convert it to 3.3-kKV. Lower 
voltage supplies are taken from the 3.3-kV system through 
3.3-kV to 415-volt auxiliary transformers. 

To the south of the power station is the open-air 
switching compound which contains the 66-kV to 275-kV 
transformers and the 275-kV Reyrolle 7,500 MVA< air- 
blast circuit-breakers. This switching compound con- 
nects the power station to the 275-kV line which runs 
to the Stella West substation near Newcastle upon Tyne. 
Other lines from this switching station connect with the 
North Eastern Electricity Board’s 66-kV system. 

The station has been operating with a unit availability 
of some 69 per cent., and it achieved the highest thermal 
efficiency of C.E.G.B. stations during 1959, with a figure 
of 33.88 per cent. The total works cost of electricity sent 
out is 0.36d.-kWh. The total cost of the combined 
““A” and “ B” stations will te approximately £60 million. 





Margam Critical Pressure Boiler 





The boiler recently commissioned at the Margam ‘‘B”’ power 
plant of the Steel Company of Wales Limited is the first ** once- 
through *’ forced-circulation unit to be built on a commercial scale 
in Great Britain. The back-pressure topping turbine is also the 
first British built unit to operate with steam at 3,000 /b./sq. in 


electrical power generation, to drive turbo-blowers 

supplying draught to blast furnaces, and for various 
other purposes brought about by the extensions within 
its Margam and Abbey Works, the Steel Company of 
Wales Limited, recently commissioned a ‘‘ once through ”’ 
Benson boiler and a _ back-pressure turbo-alternator. 
This outstanding industrial steam power plant is unique 
in that the boiler, which was designed and constructed by 
Simon-Carves Limited, and the turbo-alternator, designed 
and constructed by Richardsons, Westgarth (Hartlepool 
Limited, operate at a pressure of 3,300 Ib./sq. in. and 
1,060 deg. F. (with reheat to 836 deg. F.). The Benson 
boiler is the first super-critical pressure, once-through 
forced-circulation unit to be installed in Great Britain. 
It is fired by blast-furnace gas, it has an evaporative 
capacity of 240,000 Ib. /hr., and supplies steam to what is 
believed to be the “‘ highest-pressure ’’ turbine ever 
manufactured in this country. The speed (9,500 r.p.m. 


is order to meet the increased demands for steam for 


of the turbine rotor is also an exceptionally high figure. 


The complete installation thus represents a major advance 
in industrial steam generation and utilisation in this 
country. 

The proposed 
furnaces, 


extensions planned for the blast- 
coke-ovens and steelmaking plant would, 
it was estimated, create an additional steam demand of 
approximately 200,000 lb./hr. The existing plant in the 
company’s Margam ‘“‘A” and ‘“‘B” power stations 
generated steam at 625 lb./sq. in., and 820 deg. F.— 
interlocked by a 620-lb. steam main. The “A ”’ station 
included five water-tube boilers rated at 100,000 Ib. /hr., 
625-lb./sq. in. and 820 deg. F., fired by blast-furnace 
gas or fuel oil. The steam was supplied to four turbo- 
alternators, two of which were back-pressure, the others 
condensing, and three back-pressure centrifugal turbo- 
blowers. The ‘‘ B” power station included one 200,000 
lb./hr. water-tube boiler operating at 625 Ib./sq. in. and 
820 deg. F., and steaming one pass-out condensing 
turbo-alternator, and one condensing axial-flow turbo- 
blower. There was available space for an additional boiler, 
an additional blower and another turbo-alternator. 

Two schemes meeting the increased steam demand 
were considered. A conventional water-tube boiler of 
200,000 Ib./hr., steaming at 625 Ib./sq. in., could have 
been installed, together with an axial-flow condensing 
turbo-blower. Alternatively, a Benson ‘* once-through ” 
boiler and a back-pressure turbo-alternator delivering 
200,000 Ib. of steam per hour into the existing steam 


Fig. |. Cut-away view giving artist's impression of general con- 
structional arrangement of the Benson boiler at Margam 


and Power Plant 





system was considered. This latter proposal was adopted 
for several reasons, of which electric power requirements 
and operating efficiency were of prime importance. 
In the existing plant, the total generating capacity was 
about 30-MW—about half the normal demand and 
one-third of the maximum demand. The installation of a 
critical-pressure boiler and back-pressure turbo-alternator 
made it possible to produce a further 9.5-MW of electric 
power for works use, thus effecting a considerable saving. 
A study of the thermodynamics showed that 3,300 lb. 

sq. in. and 1,060 deg. F. were about the optimum operating 
conditions when considering a total steam flow of 240,000 
lb. /hr., and this specification was adopted. On the basis 
of operating cost, a comparison between the 3,300 Ib., 
1,060 deg. F. installation and the 625 lb., 820 deg. F. 
alternative, showed thatthe high-pressure boiler and turbo- 
alternator supplying “top-up” steam would be both 
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practicable and economic. A factor which assisted in 
reaching the decision was that several of the existing 
power station workers were trained to a very high tech- 
nical standard. 

The new turbine exhausts at 650 Ib./sq. in., and after 
reheating, 200,000 Ib./hr. of steam is passed into the 
existing 650 lb./sq. in. system, driving two turbo-blowers 


and an alternator, and also increasing the amount of 


steam available for process requirements. Because of its 
efficiency, it is intended to operate the boiler/turbine 
unit as a base-load set. To maintain it at full output, 
automatic fuel control is provided; this ensures that a 
supply of fuel oil automatically makes up any deficiency 
in the normal supply of blast-furnace gas. When 
necessary to alter the boiler/turbine load from its optimum 
setting, a manual load setter is operated. ‘This varies 
simultaneously the feedwater and fuel-flow to the boiler. 


Boiler plant 
The original Benson type boiler was introduced in 1922, 
when Mark Benson, an Englishman, proposed a small 
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tube once-through boiler to operate at a pressure equal 
to or greater than the critical pressure of 3,226 Ib./sq. in. 
It appears that the reason prompting him to propose 
such an unusually high-pressure was in the conception, 
current at the time, that steam generation in small dia- 
meter tubes at sub-critical pressures would meet with 
serious difficulties, inasmuch as it was believed that steam 
bubbles would take up too much of the tube area and 
would, therefore, interfere with the heat transmission 
from the tube-wall to the water. Benson, however, 
reasoned that the suspected difficulties would be unlikely 
to occur, if the water were evaporated at critical pressure, 
since in this state, no volume increase due to the trans- 
formation of water into steam can take place, because of 
the fact that at the critical pressure, water and steam 
volume are identical. Another consideration—and full 
credit must be given to Benson for this,—was the improved 
theoretical cycle efficiency to be attainable from operating 
at high pressure. A first experimental unit, built at the 
works of the English Electric Co. Ltd., at Rugby, showed 
that in principle, it is, quite feasible to operate a boiler 





Fig. 2. Cross-sectional out- 
line arrangement of 240,000 
Ib. /hr. Benson boiler showing 
disposition of heating sur- 
faces. The boiler is of the 
four-pass arrangement, and 
can be fired with blast- 
furnace gas, oil fuel, or a 
mixture of both. The boiler 
was designed and constructed 
by Simon-Carves Limited 
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at critical pressure. However, when actual development 
of the critical pressure boiler was subsequently pursued 
by the Siemens-Schuckert works in Germany, quite a 
number of difficulties prevented this boiler type from 
becoming a success for several years. But research and 
experimental work continued to be carried out, many 
of the troubles were overcome, and several Benson boilers 
were installed in Continental countries—an interesting 
installation being that commissioned in 1930 at the 
Langerbrugge (Belgium) electricity works. This unit had 
a rating of 275,000 lb./hr., and although intended for 
critical pressure operation, it actually operated at pressures 
varying from 1,662 to 2,840lb./sq. in. Benson units 
were also made for marine installations. Actual exper- 
iences have shown that the Benson boiler can easily be 
made to operate at varying pressure, with the boiler 
pressure being a function of the load. Such a variable 
pressure unit was installed some years ago at the cable 
works of Siemens Schuckert at Berlin in con- 
junction with a radial turbine of the Ljungstr6m 
type—the steam pressure varying from 426 to 
1,704 lb./sq. in. according to the steam demands 
on the L.p. mains. 

Reference is made elsewhere in this issue to a 
400-ton/hr. (882,000 Ib./hr.), 2,627-lb./sq. in. 
Benson boiler recently commissioned at the 
Stuttgart, Gaisburg Heat and Power Plant, in 
conjunction with a condensing turbine. This 
boiler is of the three-pass type, with twin slag- 
tap furnaces. 


Margam boiler 

The Benson boiler at Margam, which, as already 
mentioned, was designed and built by Simon-Carves 
Limited, Cheadle Heath, Stockport, is a water-tube 
forced-circulation unit in which the feedwater is heated, 
evaporated and superheated in a single passage through a 
number of tubes in parallel. There are no drums, and the 
heating surfaces are exclusively small-bore tubes (1}-in. 
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to 14-in. outside diameter), connected to each other and 
to the headers by welding. For generating steam at 
high-pressures, whether above or below the critical 
pressure, it is claimed to have numerous advantages over 
boilers using natural or assisted circulation, and the 
higher the steam pressure, the more pronounced: the 
advantages. Once-through boilers can be designed and 
built for operation at pressures up to the order of 5,000 
Ib./sq. in., and with steaming capacities suitable for any 
purpose from small industrial plants to the largest 
central power stations. 
Steam conditions of the Margam boiler are:— 
Steam pressure at superheater outlet 3,300 Ib./sq. in. 
Steam temperature at superheater 
outlet a ; 
Feedwater temperature at econo- 
miser inlet 
Continuous maximum rating 


1,060 deg. F. 


280 deg. F. 
240,000 Ib. /hr. 


Le pee 
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Fig. 4 (above). Tube assemblies forming final superheater 


and evaporator sections. 


Fig. 3 (left). View taken during construction of combustion 
chamber showing primary superheater elements. 


Quantity of steam to the reheater .. 
Steam pressure at reheater inlet 
Steam temperature at reheater inlet 
Steam pressure at reheater outlet 628 Ib. /sq. in. 
Steam temperature at reheater outlet 836 deg. F. 
Blast-furnace gas is the fuel normally used, but to allow 
for variation in gas supply due to demands from other 
parts of the plant or for other causes, the boiler is arranged 


205,000 Ib./hr. 
650 Ib./sq. in 
675 deg. F. 
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Fig. 5. General view of the 240,000 /b./hr. Benson 
boiler at Margam ** B *’ power station. It is the first 
boiler of its type in Great Britain 


Fig. 6 (right). Main superheater outlet points, showing 
also safety-valves and main by-pass overflow valve 


to burn either blast-furnace gas, oil fuel or 
any mixture of the two. A pilot oil flame 
equal to approximately 10 per cent. of the 
total fuel burnt is provided, and any reduction 
in blast-furnace gas supply is compensated 
for automatically by an increase in the fuel 
oil flow. The boiler is arranged with four 
passes—each directly behind the other. 
In the first, or combustion, zone, there is the 
radiant superheater, with the first evaporator 
above it, followed by the final convection 
superheater in two sections. Above this 
superheater is a further evaporator arranged 
in three sections. This is the transition zone, where 
the change of state from water to steam takes place. 


The connecting tubes between the two sections of 


the final convection superheater are crossed, as also 
are the connection tubes between the second and third 
sections of the evaporator. Reheater sections from the 
second-pass, and the secondary economiser sections 
arranged in parallel, comprise the third pass. In the 
fourth, or rear pass, are the secondary (tubular-type) air- 
heater, the primary economiser sections (which are 
arranged in parallel—each section comprising four double- 
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flow banks of tubes) and primary air-heater. The total 
resistance of the boiler and superheater circuit is over- 
come by the feed-pump delivery head, and this governs 
the final steam pressure. Variation in this delivery head, 
by the feed throttle valve, enables the boiler to be operated 
at less than the design pressure—an advantage when 
starting-up. 

The firing rate is automatically matched to the rate of 
feed flow, and therefore the final steam temperature is 
governed by the firing rate with a trimming control from 
spray type de-superheaters, which form part of the boiler 
circuit. In this way, also by varying the firing rate, the 
steam to the turbine can be at less than design tempera- 
ture, which is a further advantage in “‘ running-up ”’ the 
turbine. A gas recirculation fan, supplied by James 
Howden & Co. Ltd., is provided to obtain a balance 
between the superheater temperature and the reheater 
steam temperature when burning oil fuel. The reheater 
steam temperature is controlled by dampers in the upper 
rear wall of the first pass, which control the quantity of 
gas flowing firstly over the upper evaporator banks, or 
partly by-passing the evaporator upper banks and flowing 
over the reheater banks 


Combustion control 

It is not possible to use a steam flow air flow control 
for the determination of combustion efficiency, as the 
stoichiometric quantity is different for each fuel. The 
method adopted at Margam is to measure the quantity 
of each fuel supplied to the combustion chamber, and to 
control the forced-draught fans to supply a total quantity 
of air equal to the amount of air required for each fuel. 
Blast-furnace gas and oil can be fired in any proportion, 
giving wide variations in the flue-gas optimum CO, 


content—an O, meter being used as a reference to the 
air supplied to the boiler. The blast-furnace gas valves 
were supplied by various firms, including Lodge-Cottrell 
Limited, W. C. Holmes Limited, Reavell & Co. Ltd., 
and Bryan Donkin & Co. Ltd. Inthe main which supplies 
the clean blast-furnace gas to the Benson boiler is a 4-ft. 
6-in. Lodge-Cottrell plate-valve, which is hand-operated 
and is, therefore, independent of any source of electrical, 
steam or water supply. It cam be operated from the 
““open”’ to the “‘ closed ”’ position, or vice-versa, in less 
than one minute. This type of valve is specially-designed 
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for use with blast-furnace gas, and is of a pattern which 
excludes any possibility of leakage past the valve when in 
the closed position. Such valves will completely and 
safely isolate any section of plant in which they are in- 
stalled. The valve housings are made of cast-steel and 
the movable goggle is a heavy mild-steel plate. The 
unclamping and clamping movement is actuated by a 
chainwheel, and an expansion box is fixed to the rear 
housing to take up the movement as the valve is un- 
clamped. An automatic joint freeing device is connected 
to the worm-wheel which comes into operation as the 
housings approach the fully unclamped position. 

Hopkinsons Limited supplied most of the boiler 
mountings and valves, which comprise torsion-bar 
safety-valves; ‘‘Hylif”’ safety-valves; Hopkinson- 
Ferranti stop-valves; parallel-slide valves; _ electric 
valve controls ; combined stop and non-return valves ; 
‘“* Uniflow ’’ valves; automatic isolating valves; com- 
bined stop and isolating valves ; ‘‘ Stamstel ”’ stop-valves; 
steam traps, etc. 


Draught equipment 

The forced-draught, induced draught, and gas re- 
circulating fans were supplied by James Howden & Co. 
Ltd. There are two forced-draught fans (one motor- 
driven and one turbine-driven) and two induced-draught 
fans (one motor-driven and one turbine-driven). The 
f.d. units each have a volume of 42,900 cu. ft./min. at a 
pressure of 2I-in. w.g., at 130 deg. F. speed is 1,480 
r.p.m.—the constant speed motor (or turbine) being of 
181 h.p. The i.d. fans each have a volume of 103,400 
cu. ft./min. at 16.3-in. w.g. and 350 deg. F. Speed is 
985 r.p.m. and the constant-speed motor (or turbine 
is Of 344 h.p. The turbines used for driving these fans 
are Howden auxiliary geared single-stage back-pressure 
steam turbines operating at 600 Ib. /sq. in. and 800 deg. F., 
against an exhaust pressure of 175-lb./sq. in. 

The heat insulation work on the boiler flue-ducting, 
steam and feed piping, water circulating piping and drain 
piping was carried out by William Kenyon & Sons 
Thermal Insulations) Ltd., Dukinfield. The ducting 
was insulated with asbestos flexible slabs and finished 
with Kenyon’s Kisol No. 3 hard-setting asbestos composi- 
tion, suitably reinforced with wire-netting. For outdoor 
work, a bituminous compound was applied over the 
composition. The steam and feed-piping was insulated 
with pre-cast sectional insulation and protected with 
galvanised metal casing. Turbine steam-piping was also 
insulated with pre-cast insulation, finished with Kisol 
No. 3 hard-setting composition. 


Boiler control system 

The boiler can be operated fully automatic, or auto- 
matic/manual—in which case the valves, fan vanes, 
dampers, etc., are actuated by electric motors but con- 
trolled by switches operated by the boiler supervisor at 
the control desk. The supervisor is then in complete 
control of the boiler, utilising indicators and recorders 
of boiler conditions located in the control room (Fig. 10). 
On fully automatic control, the boiler output is adjusted 
by the load setter which consists of a series of rheostats 
driven by a pilot motor operated from the control desk. 
The rheostats send out immediate signals of load changes 
to the fuel controller, with delayed signals to the feed- 
water and steam temperature (spray water) controller. 
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These signals are proportional to the required boiler 
conditions. The delay in sending out the latter signals 
ensures that on a rising load, the combustion chamber 
does not cool too rapidly and conversely on falling load 
the fuel is reduced before the feedwater, safe-guarding 
against a too rapid rise in temperature. The signal to 
the fuel controller is compared with the summation of 
signals obtained from potentiometers operated from flow 
meters in the blast-furnace gas and fuel oil lines. These 
signals are proportional to actual operating conditions on 
the boiler. The difference of the two signals to the 
controller is the error signal which is amplified to operate 
the blast furnace gas and fuel oil actuators, hence altering 
the firing rate to bring the actual condition in line with the 
required conditions. Similarly, for feedwater control, 
the signal from the load setter is balanced against a signal 
from the actual feed flow, and the error passed via a 
magnetic amplifier to the actuator operating the feed- 
flow regulating-valve. The h.p. steam temperature is 
regulated by injecting spray-water in two stages. The 
valve on the first stage is controlled by a signal from the 
load setter which has been balanced against a signal of 
the measured temperature obtained from a thermocouple 
in the first stage de-superheater. The final de-super- 
heater temperature is controlled by a spray valve in the 
second stage de-superheater; this valve being directly 
controlled from a thermocouple in the final steam flow. 


Steam and feed piping 

The steam piping was made and supplied by Aiton & 
Co. Ltd., Derby—the main steam supply piping to the 
turbine being 4-in. bore by 1.441-in. minimum thickness, 
made from F.V. 548 austenitic stainless-steel. The main 
feed piping is §-in. bore by 8-in. outside diameter by 
1}, in. mean thickness and made from carbon steel of 
28-tons/sq. in. min. The turbine exhaust piping is 
8-in. bore by 82-in. outside diameter by ;-in. mean 
thickness, and the reheater outlet piping 9-in. bore by 
g%-in. outside diameter by {-in. thick. Both turbine 
exhaust and reheater outlet piping were made from 
carbon steel of 23-tons/sq. in. min. The complete range 
of low-pressure piping was supplied by The Unit Super- 
heater & Pipe Co. Ltd., Swansea. 


Water treatment plant 

The water treatment plant was originally designed and 
manufactured by the Permutit Co. Ltd. to supply boiler 
feedwater to the power station’s 600 Ib./sq. in. Mitchell 
boilers. The plant in its now completed form, and to 
also treat the feedwater for the Benson boiler, consists of a 
clarification section; ‘‘ Starvation” and mixed-bed 
‘** Deminrolit ” ion exchange units ; mixed-bed ‘“‘ Demin- 
rolit’’ ‘‘ polisher’? and deaerators. The raw-water 
supply is drawn either entirely from the River Afan, or 
25 per cent. River Afan and 75 per cent. River Kenfig. 
The first stage of its treatment is clarification at a rate of 
35,000 gall. hr. In this section, the water is dosed with 
alum and then passed into sedimentation tanks. The 
chemical reacts with calcium or sodium bicarbonates in 
the crude water to produce insoluble aluminium hydrox- 
ide. The aluminium hydroxide precipitates into a 
number of minute gelatinous particles which can be 
encouraged to coalesce into “‘ floc,” to which the sus- 
pended matter adheres. The concrete sedimentation 
tanks which are 20-ft. square by 20-ft. deep have conical 
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Fig. 7 (right). Turbine house at Margam ** B”’ 

power station showing (in foreground) existing 

turbo-alternator set; (centre) the existing turbo- 

blower; and (in background) the new 9.5-MW high- 
pressure set 


Fig. 8 (below). The new 9.5-MW high-pressure 
back-pressure set 


bases into which the incoming water is directed, 
the entry velocity of the water being related 
to the speed at which it travels upwards through 
the tank. As the velocity decreases, a large 
amount of the “floc” settles out and is re- 
tained in a “sludge blanket.’ At regular 
intervals, part of this sludge is drawn off 
through control valves, but the blanket is 
maintained by incoming suspended matter 
The settled water masses out over the top of 
the sedimentation tank and through pressure 
sand-filters which remove the remaining small 
particles of ‘“‘floc.”’ From the filters, the 
water passes on to its second stage of treat- 
ment, the ion exchange “‘ starvation ’’ process, 
the units of which contain Permutit manu- 
factured ion-exchange material. As the water 
passes down through the bed of material, the 
bicarbonates are converted by ion-exchange 
into carbon-dioxide, the bulk of which is then 
removed by the degasser, to which the water 
goes immediately after the “‘ starvation” pro- 
cess. It is then further demineralised by mixed- 
bed ion-exchange treatment. The effect of 
this mixed-bed is that the water passing 
through it is subjected to an almost infinite 
number of demineralising stages. In_ this 
way, the water is repeatedly re-treated and the 
final total dissolved solids are less than 1.0 
p.p.m. Some of this highly-purified make 
up feedwater is then passed through a Permutit 
deaerator to the 600lb./sq. in. Mitchell 
boilers. The feedwater for the 3,300 lb. Benson 
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Fig. 9 (left centre). The K.S.B. turbine-driven boiler feed- 
pump of 253,000 /b./hr. capacity 


Fig. 10 (left). Control panel for the Benson “ once- 
through *’ boiler, and the high-pressure turbine 
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boiler is, however, given a final “‘ polishing ’”’ as a pre- 
cautionary measure, by being passed through an addi- 
tional mixed-bed unit. There is also an alternative 
system whereby some of the condensate return is mixed 
with the demineralised water before being subjected 
to “‘ polishing.”” Either way the “ polished” water is 
passed through a second Permutit deaerator before ad- 
mission to the Benson unit. Using an already demineral- 
ised water in this mixed-bed “‘ polisher”’ imposes such a 
light load on the ion exchange resins that the unit has a 
nominal capacity between regeneration, of 4 million gallons. 


High-pressure, back-pressure turbo-alternator 
The turbo-alternator was designed and constructed 
by Richardsons, Westgarth (Hartlepool) Limited, to 
Brown-Boveri design, for a terminal output of 9.5-MW 
when supplied with 240,000-lb./hr. of steam at 3,000 
lb./sq. in., 1,050 deg. F. and exhausting at 650 lb./sq. in., 
670 deg. F. The turbine rotor runs at 9,500 r.p.m., and 
drives the alternator at 3,000 r.p.m. through epicyclic 
reduction gearing, made and supplied by W. H. Allen, 
Sons & Co. Ltd. The turbine cylinder is of double- 
walled construction, comprising an inner cylinder and 
flanged outer cylinder of total weight 4$-tons. Steam is 
received at a strainer placed on the centre-line of the 
machine and connected to combined stop and emergency 
valves, each of which is in an integral chest with two 
nozzle-valves. The chests are located at each side of the 
turbine at the front end. A single row of impulse blades 
on the rotor is followed by 14 rows of reaction blading. 
All the reaction blades are machined from solid bar with 
integral shrouding, and are welded together at the 
shrouding in packets of three or four. The inner cylinder 
is divided at the horizontal joint, and held together by a 
series of shrink rings. Conventional flanged design is 
used for the outer cylinder, in which the inner component 
is supported by four palms cast integral with the bottom 
half. The main glands on the outer cylinder are provided 
with two pockets from which steam at 175-lb./sq. in. 
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Fig. 


Fig. 12 
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and 15-lb./sq. in. is tapped. Steam from the nozzle valves 
is taken through the outer cylinder to the four cast nozzle 
segments by means of a piston type connection in the 
inner cylinder. Each valve chest comprises one single- 
seated combined stop and emergency valve, and two 
single-seated nozzle valves, the axis of each valve being 
horizontal with the nozzle valves above the stop-valve. 
The two upper nozzle valves supply steam to the nozzles 
in the top-half of the inner cylinder and the two lower 
valves supply steam to the nozzles in the lower-half. 

The high steam pressures, and the use of single-seated 
valves necessitates the use of h.p. oil to actuate the servo- 
motors, and this oil is supplied by a pump driven from 
the front end of the turbine. Lubricating and governing 
oil is supplied by a conventional gear-type pump, also 
driven from the front end of the turbine. Motor-driven 
auxiliary pumps are provided for starting and emergency 
use. Speed and load governing is effected by a conven- 
tional centrifugal-type governor, and an Askania regu- 
lator supplied by Reavell & Co. Ltd. is also provided so 
that the load may be governed by the boiler pressure. 

The turbine nozzle-valve castings, the turbine rotor 
forging, and the alternator end bells were supplied by 
Thos. Firth & John Brown Limited. The h.p. and Lp. 
feedwater heaters were supplied by G. & J. Weir Limited. 
The de-aerator extraction pumps were supplied by 
Drysdale & Co. Ltd., and the de-aerator lift pumps by 
Mather & Platt Limited—these latter pumps being 
3-in./6-in. two-stage units delivering 177 g.p.m. at 
142-ft. head, one pump being motor-driven at 1,500 
r.p.m., and the other at the same speed by a 15 b.h.p. 
Mather & Platt steam-turbine. 


Alternator 

The alternator is of the standard Richardsons West- 
garth-Brown Boveri turbo-type, with direct-coupled 
exciter, and is capable of delivering a maximum output of 
9.5-MW, continuously when delivering three-phase 
current at the pressure of 10.5/11.5-kV, a p.f. of 0.7, 


(left). 


View of lower-half 
casing of turbine 
with rotor in posi- 


(right). 


Another view dur- 
ing construction 


showing 


turbine 


inner-casing in 
position 
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and a frequency of 50 c/s, when the rotor is running at a 
speed of 3,000 r.p.m. The construction of the machine 
is entirely conventional, the ventilator system comprising 
a fan mounted at each end of the rotor, together with a 
closed-circuit air-cooler. 

There are two boiler feed pumps installed—they were 
supplied by The K.S.B. Manufacturing Co. Ltd., London. 
One of the pumps is available as a stand-by unit. Both 
pumps are designed and arranged to start automatically 
in the event of a failure of the running pump. Duty 
conditions for each pump are as follows:— 

Capacity 253,000 Ib./hr. 


Feedwater temperature 
Discharge pressure 
Speed 


244 deg. F. 
4,700 Ib. /sq. 
4,500 r.p.m. 


One pump (Fig. 9) is driven by a back-pressure steam 
turbine of 2,400 h.p. rating, running at 12,000 r.p.m. 
fitted and with an epicyclic gear with a speed reducing 
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ratio of 12,000/4,500 r.p.m. The steam inlet pressure is 
600 Ib./sq. in. at 800 deg. F., and the exhaust pressure is 
175 lb./sq. in. The steam consumption is 58,500 Ib. /hr. 
On automatic starting, the turbine-driven feed pump is 
capable of running-up to full-load speed within 15 sec. 
from rest. The other pump is driven by a 2,400 h.p. 
squirrel-cage motor running at 1,480 r.p.m. There is an 
epicyclic gear-box between motor and pump with a 
speed-increasing ratio of 1,480/4,500 r.p.m. 


Boiler and turbine unit control 
Established practice for normal boiler/turbine plant 
(which cannot apply in this case) is for the 
alternator output to be varied through the 
speed governor of the turbine, while the 
automatic equipment of the boiler varies the 
feed and fuel input to maintain preset steam 
pressure. The turbo-alternator at Margam 
is arranged for pressure governing (with 
over-riding speed-governing for safety), the 
boiler output being varied by an adjustable 
load setter on the boiler panel. The turbine 
is then supplied with an increasing or de- 
creasing quantity of steam according to the 
boiler output, the steam pressure being 


Fig. 13. The K.S.B. |1-kV direct-on start motor- 
driven (2,400 h.p. motor) boiler feed pump of 
253.000 /b. /hr. capacity 


controlled by the turbine governor valves through an 
Askania relay unit, supplied by Reavell & Co. Ltd. The 
feed pump output now controls the boiler load, and the 
final steam temperature is dependent on the fuel /feedwater 
ratio with final and more rapid trimming obtained, by the 
application of two, stages of spray de-superheating. 





RESEARCH AND DEVELOPMENT IN FUEL AND POWER 


The Ministry of Power announced recently that the Minister 
has reconstituted his Scientific Advisory Council, and amended 
its terms of reference so as to emphasise that its advisory 
functions cover all aspects of research and development con- 
cerned with fuel and power from the laboratory to industrial 
application. The new terms of reference of the Council, 
which will be renamed the Advisory Council on Research and 
Development, are as follows:— 

1) To advise the Minister of Power on research and develop- 
ment in relation to his statutory duty of securing the 
effective and co-ordinated development of coal, petroleum 
and other sources of fuel and power in Great Britain, 
and of promoting economy and efficiency in the supply, 
distribution, use and consumption of fuel and power, 
whether produced in Great Britain or not ; 

) To advise the Minister of new scientific and technical 
knowledge or applications of knowledge throughout the 
world, which in the opinion of the Council should be taken 
into account in the performance of his statutory duties ; 
To keep the whole field of fuel and power under contin- 
uous review with the object of identifying problems need- 
ing research and development and advising the Minister 
of these problems with a view to discussion with the 
industries concerned. 

The members of the Advisory Council on Research and 

Development are as follows:— 

Chairman 

Sir Alexander Fleck, K.B.E., F.R.S., D.Sc 
Deputy Chairman 

Captain (E.) W. Gregson, C.B.E., R.N.R., M.Sc.(Eng.), 
M.1.C.E., M.I.Mech.E., M.1I.Mar.E., F.Inst.F 


Members 

Lieut.Colonel S. J. M. Auld, O.B.E., M.C., D.Sc., Ph.D., 
Oil Industry Consultant. 

Dr. C. M. Cawley, C.B.E., D.Sc., Ph.D., F.Inst.F., F.Inst.- 
Pet., F.R.I.C., chief scientist, Ministry of Power. 

Mr. T. B. Clark, B.Sc., I.C.I. Limited. 

Sir Josiah Eccles, C.B.E., M.M., D.Sc., M.Inst.C.E., 
M.1I.Mech.E., M.I.E.E., deputy chairman, Electricity Council, 

Mr. W. K. Hutchison, C.B.E., M.A., B.Sc., M.1.Chem.E., 
M.Inst.Gas E., deputy chairman, Gas Council. 

Dr. W. A. Macfarlane, C.B.E., B.A., B.Sc., Ph.D., managing 
director, National Industrial Fuel Efficiency Service. 

Sir Harry Melville, K.C.B., D.Sc., LL.D., F.R.LC., 
F.R.S., secretary, Department of Scientific and Industrial 
Research. 

Mr. L. Rotherham, M.Sc., F.Inst.P., F.L.M., F.Inst.F., 
member for research, Central Electricity Generating Board. 

Professor M. W. Thring, M.A., F.Inst.P., M.1.Chem.E., 
F.Inst.F., University of Sheffield. 

Dr. F. A. Vick, O.B.E., Ph.D., F.Inst.P., deputy director, 
Atomic Energy Research Establishment, Harwell. 

Mr. A. H. A. Wynn, M.A., M.I.Min.E., scientific member, 
National Coal Board. 

Assessors 

Mr. P. Chantler, economic adviser, Ministry of Power 

Dr. E. Lee, Ph.D., director, Stations and Industry Divisions, 
Department of Scientific and Industrial Research. 

Mr. H. T. Ramsay, C.B.E., M.Sc., F.Inst.P., M.I1.E.E., 
director, Safety in Mines Research Establishment, Ministry 
of Power. 

Secretariat 
Dr. E. N. Eden, Ph.D. ; Mr. E. W. Prior, O.B.E., Ministry 


of Power 





New Boiler Plant for Vandervell Products Ltd. 


ANDERVELL PRODUCTS LIMITED, the major 
V suppliers of thin-wall bearings and bushings to 
the motor industry throughout Europe, have their 
most important production establishment at Maidenhead, 
Berks.—a comparatively new works comprising some 
320,000 sq. ft. of manufacturing area. Two of the 
services supplied to the factory are steam and hot-water 
for process work and space-heating. The three boilers 
installed for this purpose are coal-fired, and of the 
high-velocity, two-pass, Economic-type manufactured 
by Edwin Danks & Co. (Oldbury) Ltd. 

No. I unit generates steam at 65 Ib./sq. in. pressure, 
this being reduced to 45 lb./sq. in. and utilised as the 
heating medium in the plating vats and degreasing tanks. 
The boiler has a maximum capacity of 10,000 Ib./hr., 
and during a normal working week consumes just over 
24-tons of coal for a total output of approximately 500,000 


Fig. | (below) 


Co. Ltd. manufacture, each designed for a capacity of 
700 gal./min. at a 28-ft. total head, and being driven by 
10-h.p. motors at a speed of 975 r.p.m. The system has a 
static water head of 30-ft., and a 60-ft. expansion safety 
head. The average temperature in the works and offices 
is 62 deg. F., the heat source being unit heaters and gilled 
tubing respectively. In addition, Dunham fresh-air 
intake heaters are provided in the strip-casting shop, 
while domestic hot-water supplies are obtained through a 
steam-heated calorifier. 

The fuel burned is normally Eastwood washed smalls, 
each boiler being provided with two Oldbury chain-grate 
stokers (one for each combustion tube). The f.d. fan 
fitted to each unit was supplied by Keith Blackman & 
Co. Ltd., each fan having a capacity of 3,500 cu. ft./min. 
at 3.8-in. w.g., while running at 1,450 r.p.m., and driven 
by a 3.5-h.p. motor operating at 1,450 r.p.m. The 


Interior of boiler house, with three two-pass dry-back Economic 


boilers supplied by Edwin Danks & Co. (Oldbury) Ltd., and fitted with Oldbury 


chain-grate stokers. 


lb. of steam—an average of 9 lb. of steam per Ib. of coal 
burned. In considering these figures, it should be noted 
that there is a 95 per cent. condensate return at a tem- 
perature of 150 deg. F. The company report that steam 
costs have been satisfactory, and the cost of fuel works 
out at just over five shillings per 1,000lb. of steam 
generated. 

The two remaining boilers are of a similar design and 
capacity, but arranged to supply the low-pressure hot- 
water heating system for both the offices, and factory area, 
and operating at a pressure of 27/30 Ib./sq. in. The 
heating system has a circulation rate of 40,000 gal./hr., 
the two pumps provided being of Pulsometer Engineering 


Fig. 2 (above). Service tunnel carrying main 
steam piping, water supply piping, hot water cir- 
culating pipework, condensate return lines, etc 


i.d. fans are of the Sirocco-type manufactured by David- 
son & Company, each with a capacity of 8,450 cu. ft./min. 
at 460 deg. F., and §.25-in. w.g., and driven by motors 
rated at 15-h.p. and operating at 970 r.p.m. The motor- 
driven feed-pumps, and a standby single-stroke, steam- 
driven feed pump were supplied by G. & J. Weir Limited. 
The boiler installation is well instrumented, the instru- 
ments and equipment supplied by Bailey Meters & Con- 
trols Limited, and Cambridge Instrument Co. Ltd., 
covering water flow and return temperatures, water 
flow in gal./hr., forced- and induced-draught pressures, 
combustion-chamber rear-end temperatures, flue-gas 
temperatures, and flue-gas CO, content. In addition, 
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a Ronald Trist & Co. Ltd. “ Electricon”’ smoke- 
density indicator is fitted to the single chimney, 
and arranged to give both a visual and audible 
warning should an obscurity above Ringelmann 2 
be experienced. 

Coal is received by road transport at the rate 
of 100-tons/week, the coal storage capacity on the 
site being 1,000 tons. From the storage area, the 
fuel is taken to an underground hopper, and then 
by an elevator and cross-conveyor to the three 
boiler hoppers, each of which has a capacity of 
1o-tons. Boiler ash is removed manually, and is 
eventually disposed of by contract sale. 


Fig. 3. 
on left; 


The two Pulsometer hot-water circulating pumps 
boiler feed pump in foreground, and condensate 
return hot-well at rear. 





NEW INDUCED-DRAUGHT COOLING TOWER 


Foster Wheeler Limited have been concerned with the 
design and manufacture of cooling towers for some §0 years, 
and were pioneers in the development of the counter-flow 
principle. It is, therefore, of interest to record that the 
company have recently introduced a new cooling tower, to 
be known as the Type “ D.”’ The new tower is of the induced- 
draught type, comprising a series of standard units with a 
cross-sectional area ranging from 6-ft. 6-ft. to 16-ft. 
16-ft., and designed to cool between §0 and 1,500 gal.;min. 
Constructed of treated timber and completely pre-fabricated, 
these units can be erected by unskilled labour. The high- 
efficiency fan provided is driven by a waterproof motor, this 
assembly being mounted centrally in a fan-ring, which is 
flared to obtain a high aero-dynamic efficiency, and is simply 
bolted to the top of the tower. The water-collecting basin 
which forms the cooling tower foundation can be constructed 
of concrete, steel or other suitable materials. 

Other features stressed by the manufacturers are a two- 


Cut-away view 
showing ar- 
rangement of 
Type “‘D’’ in- 
duced - draught 
type - cooling 
tower recently 
introduced by 
Foster Wheeler 
Limited 
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course Chevron-type drift eliminator ; a distribution system 
comprising open timber troughs and lateral pipes arranged to 
direct the water flow on to splash cups, which are spaced so 
as to give uniform distribution over the tower area; and fill 
racks designed to break the fall of water into multiple cascade 
effects with the minimum resistance to air flow. Also of 
interest are the removable louvre boards incorporated to 
prevent splash from the bottom of the tower, and which in 
winter conditions can be set vertically to retard the formation 
of ice. Finally, the design allows for a 30 lb./sq. ft. wind load, 
making it possible for these units to be located on the roof of a 
suitable building. 

For cooling duties greater than those within the type ““D”’ 
range, Foster Wheeler have made available the type “C”’ 
tower. This is of a similar design, but with the fan driven 
through a floating-shaft and gearbox by a motor located on the 
top of the tower outside the fan-ring. These towers can be 
constructed entirely of timber or reinforced concrete, with 
timber, timber and asbestos, or concrete casings. Timber 
casings are of double-skin ventilated construction. 





BOILER CLEANING BY PNEUMATIC PLANT 


It has been estimated that some 10-million tons of solid 
fuel are wasted in this country every year, and it has frequently 
been suggested that a large proportion of this loss might be 
averted by adopting modern methods of boiler and flue 
cleaning. The accumulation of dusts results in bad com- 
bustion conditions, and even light deposits can, of course, 
result in severe losses in thermal efficiency. Exhibits featured 
by The British Vacuum Cleaner & Engineering Co. Ltd., at 
the recently-held Fuel Efficiency and Power for Industry 
Exhibition, portrayed the role of vacuumation as a method of 
dealing with this problem, and for this purpose, the company 
design and manufacture a wide range of plant to operate in 
conjunction with all types of boiler, and with capacities to 
remove boiler waste—even red-hot ash—at rates up to 8-tons 
hr. An example of a large-scale fixed installation is that 
recently completed at Willington ‘‘ A’’ power station of the 
C.E.G.B., and which has been designed for the removal of dust 
at the rate of 3-tons/hr. by two operators. The alternative 
duty available for this plant, when not in use for bulk dust, 
is its use by up to eight operators for general cleaning through- 
out the station. In such systems, arrangements must be made 
for conveying the dust over a considerable distance from the 
boiler access points to the storage containers ; and at Willington, 
approximately 700-ft. of pipeline has been used for this 
purpose. Another even larger, although portable, plant, is 
that designed for the Steel Company of Wales, for cleaning 
furnace flues. This comprises two units each capable of 
handling 7}-tons/hr. of dust, and each driven by a 40-h.p. 
turbo air-exhauster. In addition to these large installations, 
smaller portable machines are available varying from a §00- 
watt model to one driven by a 20 h.p. motor. A number of 
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these machines are especially suitable for boiler tube cleaning. 
In vacuum cleaners used for these purposes, the dust collected 
is deposited in a metal container, which reduces to a minimum 
any possibility of clogging the filter bag, and means that the 
machines are always operated at full efficiency. Where large 
quantities of flue dust are involved, these machines can be used 
in conjunction with large primary containers, either portable 
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(Above) 
Company of Wales Limited 
of seven tons per hour. (Right) 


—a speedy and simple operation 


263 


or fixed, which results in speeding-up the cleaning operation, 
as less time is spent in cmptying. For boilers such as those 
of the Lancashire-type, BVC have designed what is known as 
the model T.87, with a water-cooled primary container which 
facilitates the rerroval of even red-hot ash, at rates of 20 to 
30 cwt. hr.—thus lessening the periods of shut-down during 
cleaning operations. or the cleaning of smoke-tube-type 
boilers, suitable extension arms are provided 
which, when fitted with spiral steel wire 
brushes, make these machines ideal for 
the cleaning of this type of boiler by 
vacuumation. 


Two of the large B.V.C. mobile vacuum cleaning units used by The Steel 
Each machine can remove boiler waste at the rate 
Cleaning a Lancashire boiler by B.V.C. Vacuumation 





The United Kingdom Atomic Energy Authority have 
decided to build a zero energy fast reactor at the Atomic 
Energy Establishment, Winfrith. The reactor has been 
named ‘“‘ ZEBRA ”’ (Zero Energy Breeder Reactor Assembly). 
The ZEBRA reactor has been designed to permit the study 
of the neutron physics of a wide variety of fuel assemblies 
containing uranium and plutonium. The assemblies under 
study will be built up by loading fuel elements into a steel 
matrix (approximately a cube of side 1roft.). The fuel 
elements contain both fuel plates and plates of neutron- 
absorbing material. The latter will be used to simulate the 
nuclear properties of the coolant and structure material which 
would be required in a power reactor. ZEBRA will be 
operated at room temperature and the heat output from the 
nuclear reactions in the core will be kept very low so that no 
cooling system is necessary. It is planned to commission the 
zero energy reactor during 1962. ZEBRA will be used to 
obtain information that will be needed for the design of a 
prototype which is likely to be the next step in the develop- 
ment of the fast reactor by the Authority. The work at the 
A.E.E., Winfrith, will complement that carried out at the 
Dounreay Experimental Reactor Establishment. 

* * * 

Clarke, Chapman & Co. Ltd., Gateshead, Co. Durham, 
have been advised by the Central Electricity Generating Board 
that they have been successful in their tender for the manu- 
facture and erection of steam-generating plant to be installed 
at Blyth “‘B’’ Generating Station, Northumberland. The 
official contract, valued at approximately £6 million, is ex- 
pected shortly. The installation will consist of two units, 
each capable of generating 2,350,000 lb. hr. of steam at a 
pressure of 2,400 lb. sq. in. and a temperature of 1,055 deg. F. 
They will be the largest units to be installed in the North-East, 
and each will supply sufficient steam to generate more power 
than the combined five units installed at Stella South Generat- 
ing Station, Blaydon-on-Tyne, by Clarke, Chapman a few 
years ago. The total installed generating capacity at Stella 
South is 300-MW, whereas the two units at Blyth “B” will 
together be 700-MW. The boilers will be pulverised-coal- 
fired and, at full output, will require up to 2-million tons of 
coal per annum, thus providing an additional outlet for local 
colliery production. Messrs. Merz & McLellan, Newcastle 
upon Tyne, will act as consultants to the C.E.G.B. in the 
development of the project. 


Hinkley Point Film 

Two years’ work in designing and building the s00-MW 
Hinkley Point Nuclear Power Station are covered in a 29-min. 
colour film, sponsored by The English Electric, Babcock & 
Wilcox, Taylor Woodrow Atomic Power Group. The film 
shows dramatically the co-ordination of great civil, mechan- 
ical and electrical engineering resources to carry through a 
major, pioneering project in the new field of nuclear power 
generation. It also shows how construction began with the 
making of access roads, with site exploration, sea-bed investi- 
gation, and with the reconstruction of the old Roman port at 
Combwich, five miles from the site, to bring in by sea more 
than 30,000 tons of heavy equipment to be assembled at the 
site. By using heavy-moving equipment in all weathers, the 
site was quickly cleared and levelled, spaces for reactor founda- 
tions were excavated, a 3,500-ft. sea-wall constructed to re- 
claim land, and work begun on the thick-walled go-ft. high 
concrete shells of the reactor buildings. While all this was in 
progress, the world’s largest Goliath-type crane, with a lifting 
capacity of 400 tons, was being erected. The crane, designed 
and built to save valuable construction time, was prefabricated 
at the Babcock works at Renfrew. Here also, sections of the 
reactor pressure-vessels, steam-raising units and core-support 
structures were prefabricated before being welded and erected 
on site. Meanwhile, the turbo-alternators and other electrical 
components, graphite bricks and tiles for the reactor core 
were being manufactured at various works of the English 
Electric Co. Ltd. The film story continues by showing the 
camp built for the 2,000-strong labour force, the floating out 
of the cooling-water intake caisson (a man-made “ island ”’ 
designed to handle the intake of 35 million gallons per hour of 
sea-water needed for condensing purposes), the lifting into 
position of the pressure-vessel sections by the Goliath crane, 
the construction of the 740-ft. long turbine house with its 
massive concrete blocks to support the turbo-alternators, and 
the site testing of the steam raising unit shells. To do all this 
the three companies (English Electric, Babcock & Wilcox and 
Taylor Woodrow) with long experience in electrical power 
generation, steam generation, mechanical and civil engineering 
pooled the knowledge and techniques they had already acquired 
over several years in the field of atomic power. Research and 
development work is shown in the film by design and per- 
formance work in the group’s laboratories, including the use 
of modern electronic computers, both analogue and digital. 
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Centrifugal pumps 

The latest addition to the range of 
** Univac”’ centrifugal pumps pro- 
duced by Henry Sykes Limited is the 
UVS12, a 12-in. pump capable of 
delivering 3,500-gal./min., against a 
total head of 32-ft. Particular features 
of the Univac pump, of which the 
UVS12 is the largest in the range, 
are that it is unchokeable and provides 
rapid priming. These requirements 
have been achieved by providing a 
separate vacuum pump to evacuate 
any air which may become entrained 
in the pump body, thus enabling the 
impeller and volute to be designed 
purely for pumping duties. The 
major components of the pump are 
thus a twin-cylinder, horizontal, air- 
cooled vacuum-pump, mounted for 
direct-drive off the engine shaft, the 


**Univac”’ self-priming equipment, 
mounted on the suction side of the 
pump, a high-efficiency unchokeable 
centrifugal-pump and a reflux-box 
on the delivery side of the pump. 
Whilst the design of the equipment 
makes the pump particularly suitable 
for operating where large volumes of 
air may be encountered due to varia- 
tions in the suction, it could also be 
of interest where large volumes of 
water are required to be pumped, and 
where no loss of priming can be 
tolerated for any reason. (Henry 
Sykes Limited, Southwark Street, 
London, S.E.1.) 


Mineral-insulated thermocouple 

materials 

Accuracies of 3-deg. below 400 deg. 
C. and } per cent. above 400 deg. C. 
(752 deg. F.) are claimed for the 
first of a series of new mineral insu- 
lated thermocouple materials avail- 
able from Honeywell Controls 
Limited, with even greater accuracies 
for materials prepared to special order. 
Supplied separately or made up into 


thermocouples, the two new materials 
at present available are chromel- 
alumel (Hoskins Company manu- 
facture) and T1/T2, the wire sizes 
being 0.020-in. and 0.o10-in. res- 
pectively, and overall sheath dia- 
meter 0.122-in. and 0.060-in. Resist- 
ance per foot for the chromel/alumel 
is 1.1 ohms (positive conductor) 
and 0.44 ohms (negative) ; resistance 
per foot for the T1/T2 is 4.6 ohms 
(positive) and 1.85 ohms (negative). 
Insulation resistance is 100 megohms 
minimum. The materials can be 
supplied with ends sealed and no 
junction made, alternatively as ther- 
mocouples having one hot junction, 
with or without mounting attachment. 
A thread is supplied as standard at 
the cold end. (Honeywell Controls 
Limited, Middlesex.) 


(left) The 

12-in. Univac 

(Henry Sykes 
Limited.) 


Fig. | 
Sykes 
pump 


Fig. 2 (right). Air 

operated oblique type 

valve. (Charles Winn 
& Co. Ltd.) 


Gravitrol centrifuge 

A year of intensive design and 
development work came to fruition 
recently when the Oil Division of 
Sharples Centrifuges Limited took 
their revolutionary new Gravitrol- 
1000 Centrifuge on tour to a number 
of the principal cities in Britain. 
One year ago exactly, Sharples en- 
gineers from all over the world 
gathered at the United Kingdom 
headquarters of Sharples and to- 
gether wrote a specification for a 
single-stage self-cleaning centrifuge 
for the purification of residual fuel 
oils for diesel engines; the water- 
washing of boiler fuel oils to combat 
superheater build up; and for the 
first time to have a continuously 
self-cleaning operation on lubricating 
oils. After the specification team 
had done their work the design and 
projects department prepared pro- 
totype designs, which was followed 
by rigorous testing. This work has 
been outstandingly successful and the 
Gravitrol-1000 now represents the 
iultimate in oil-treatment. The 


Gravitrol principle has already proved 
itself in a number of installations, 
and many months’ operation has 
been achieved without attention to 
the centrifuge. The exhibition unit, 
which finished its tour of Britain 
recently, is now moving on to Holland 
and Germany, and very shortly a 
similar machine will be shown in 
the U.S.A. Sharples Centrifuges 
Limited, Doman Road, Camberley, 
Surrey.) 


New oblique valve 

A new air-operated oblique valve 
designed for controlling water, steam 
and other media at pressures up to 
100-lb./sq. in., is announced by 
Charles Winn & Co. Ltd. The 
valve incorporates an internal clean, 
straight-through design which reduces 


the possibility of trapping solids or 
foreign matter in the region of the 
valve seat. Apart from the ease of 
maintaining the general cleanliness 
of the bore, frictional resistance is 
reduced while the speed of flow is 
increased. The valve is opened by 
air at 40-lb./sq. in. line pressure, 
and automatically closed by spring 
action on release of the air pressure. 
The range of sizes available is from 
$-in. to I}-in. in bronze and 2-in. 
in cast-iron. (Charles Winn & Co. 
Ltd., Birmingham.) 


Improvements to vertical grinder 
The Airetool Manufacturing Co. 
Ltd. has recently made several im- 


provements to the Model 600-V 
vertical pneumatic grinder, and it is 
now available with a revolving grinder 
wheel guard which provides greater 
protection for the operator, and per- 
mits better observation of work. 
Alternatively, a stationary, adjustable 
grinder wheel cup guard is available. 
Designed for medium-duty grinding, 
sanding or wire wheel work on any 
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flat or curved surface, the 600-V can 
now also be provided with a 7-in. 
or 9-in. depressed-centre disc wheel 
as well as a 6-in. abrasive-wheel or 
brush. The Aijretool air motor 
associated with the grinder is obtain- 
able in speeds of either 4,500, 6,000 


Fig. 3 Revolving-cup wheel guard on 

‘* Airetool ’’ Model 600-V vertical pneumatic 

grinder. (Airetool Manufacturing Company, 
Ohio, U.S.A.) 


and 8,000 r.p.m., while optional 
throttles available, in addition to the 
standard thumb button, include a 
roll throttle on the handle grip, or a 
safety lever type. (The Airetool 
Manufacturing Company, Springfield, 
Ohio.) 


New winding design for 
speed motors 
Development work in factories of 

Associated Electrical Industries 

Limited, and based on results of 

investigations by Professor G. H. 

Rawcliffe of Bristol University, has 

produced a design of two-speed 

electrical machine which is not only 
smaller than conventional machines 
of similar rating but (especially in 
the case of more powerful machines) 
also lower in price. Where the duties 
of an induction motor require more 
than one speed, in a ratio other than 
2:1, it has been the practice to use 
two stator windings—a convenient 
arrangement, but one which involves 
increasing the size and weight of the 
motor. Professor Rawcliffe’s work, 
however, has shown that, with pole- 

amplitude modulation, a motor with a 

single winding can run at two speeds 

with a ratio less than 1.5 to 1 (e.g., 

with pole numbers such as 6/8, 8/10, 

10/12, and so on), and a range of 

motors built to this design has been 

tested at Bristol University, in A.E.I. 

factories, and elsewhere. In the 

A.E.I. works at Rugby, a change-pole 

squirrel-cage motor rated at 800 

rp.m. and 450 h.p., 600 r.p.m., 

designed to drive an induced-draught 


two- 


fan in a power station, was recently 
modified by the substitution of a 
single stator winding for its two 
independent windings. No other 
changes were made, except the pro- 
vision of a new stator core to accom- 
modate the winding. This motor’s 
performance has been found to be 
substantially the same as that of 
equivalent double-winding machines. 
By using fractional-slot windings, 
A.E.I. Heavy Plant Division’s engin- 
eers have evolved an alternative to the 
Rawcliffe system, in which 1.5 to I 
is no longer the upper limit of the 
speed ratios available. Although this 
method requires the use of more leads 
and more switching than pole-ampli- 
tude modulation, it gives the designer 
greater freedom in matching the 
characteristics of the motor to the 
load. It also involves extensive cal- 
culations, which at Rugby are done 
on a digital computer. A.E.I. is now 
offering machines with the following 
pole mnumbers:—6/8, 8/10, 10/12, 
12/14, 14/16, and upwards, where the 
differences in pole numbers is two. 
In these cases, there are six brought- 
out leads and a simple switching 
arrangement. Machines with mul- 
tiples of the above ratios will also be 
supplied (e.g., 12/16, 16/20), with 
similar leads and switching arrange- 
ment. With additional switching, 
machines with other speed ratios can 
be supplied. Where three or four 
speeds are required, change-pole 
machines with two stator windings 
will be available. (Associated Elec- 
trical Industries Limited (Heavy Plant 
Division), Rugby. 


Britain’s biggest transformers 
One of the two biggest trans- 
formers ever made in the United 
Kingdom is to be built by English 
Electric Co. Ltd. for the Central 
Electricity Generating Board. It 
will cost about £250,000. When 
shipped it will be 35-ft. long by 16-ft. 
wide, by 16-ft. high, and will weigh 
172 tons. Complete on site it will be 
58-ft. long by 27-ft. wide by 32-ft. 
high and will weigh 420 tons. Much 
of the extra weight is made up by the 
47,500 gallons of oil contained within 
the unit. A 400-MVA transformer, 
it is to be installed at the High 
Marnham end of a 64-mile long high- 
voltage transmission line from High 
Marnham Power Station (Notts.) to 
Monk Fryston (near Leeds). It will 
connect the 275-kV super-grid to 
this line, which will be uprated to 
380-kV. This will be the first time 
this transmission voltage has been 
used in the United Kingdom. If 
the development is successful, it 
will be adopted as the new super- 
grid voltage. The transformer will 
be completely manufactured and fully 
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tested at the English Electric’s Staf- 
ford works. The testing will include 
a full-load loss heat run. The unit 
will be a 400-MVA, 275/380-kV, 
three-phase, §0 c/s auto-transformer ; 
cooling is by pumped oil circulation 
with the aid of fans. (English Electric 
Co. Ltd., Stafford.) 


Low-flow indicator 

The latest addition to the range of 
flow-indicators designed and pro- 
duced by Liquid Systems Limited, is 
known as the Model 180, which has 
been designed to give a positive 
indication of flow only when the 
flow-rate exceeded one-sixth of a 
pint per minute. It can be modified 


Fig. 4. Low-flow indicator showing head 

raised from position in which it rests until 

minimum flow-rate lifts it. (Liquid Systems 
Limited.) 


to indicate other rates of flow and on 
receipt of the necessary information 
the indicator can be supplied set to 
the desired flow-rate. (Liguid Sys- 
tems Limited, Holmethorpe Avenue, 
Redhill, Surrey.) 


Steelworks chimneys 

John Thompson (Dudley) Limited 
are playing a considerable part in 
the expansion and modernisation pro- 
gramme at present being carried out 
at the Bilston steelworks of Stewarts 
and Lloyds Limited. They have 
designed, supplied and erected six 
identical, self supporting mild-steel 
chimneys, each 200 ft. high. These, 
in conjunction with the new pro- 
gramme will facilitate the pgvduction 
of more S. & L. high-grade steel 
from which world famous steel tubes 
are manufactured. Two of the 
chimneys have been ordered by the 
Wellman Smith Owen Engineering 
Corporation Limited, to take exhaust 
gases from two new open-hearth 
furnaces which they are installing 
at the Bilston works. The remaining 
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four chimneys were ordered by 
Stewarts and Lloyds Limited direct, 
and will replace four old brick stacks 
which serve four existing open- 
hearth furnaces. The chinineys have 
a nominal diameter of 3-ft. 9-in. 
at the top, opening out to 17-ft. o-in. 
at the base. On five chimneys there 
is a 6-ft. o-in. branch which will 
serve future waste-heat boiler instal- 
lations. The demolition of the old 
chimneys, and the different siting 
of the new John Thompson chimneys, 
will make room for a new materials 
charging system, and also a complete 
materials mechanical-handling plant. 
John Thompson (Dudley) Limited, 
Windmill Engineering Works, Dudley, 
Worcs. 


Flange spreader 

This tool, originally designed for 
use in breaking bolted flanged joints 
on oil pipelines, is now used in a 
number of other industries to ensure 
a quick and safe method of opening 
bolted-type pipe flanges. Advantages 
claimed for the flange spreader are 
that there is no damage to the faces 
of flanges as leverage is under control ; 
there is no danger of explosion or 
fire due to sparks; flanges can be 
safely held apart at a required distance 
to enable workmen to clean or prepare 
joints ; and it can be used in confined 
spaces. For use on ring-joint flanges 
an alternative design incorporating 


+ 


Fig. 5. Flange spreader for breaking bolted 
flanged joints on oil pipe lines. (The Borer 
Engineering Co. Ltd.) 


blunt wedges is available. Various 
sizes of flange spreaders are manu- 
factured to suit all sizes of pipes. 
Materials used in the construction 
of these units are mild-steel with 
nickel chrome steel driving screws, 
and wedges of hardened and tempered 
tool steel. (The Borer Engineering 
Company, 54, Park Lane, Croydon, 
Surrey.) 
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Generating plant for Qatar 

The Electricity Department of the 
Qatar (Persian Gulf ) Government has 
placed an order with the General 
Electric Co. Ltd. of England for two 
15-MW single pass-out turbo-genera- 
tors for installation in the Eas Abu 
Aboud power station. The order, 
which is valued at nearly £700,000, 
includes the condensing plant and 
boiler feed pumps, together with the 
cranes, compressed-air system, and 
the air-conditioning and ventilation 
plants for the station. The power 
station is to be located on the coast, 
about three miles east of Doha and 
some 24 miles north of Umm Said, and 
is to be linked with the electrical net- 
works of these towns by under- 
ground cables and overhead lines 
respectively. The new _ turbo- 
generators will be suitable for operat- 
ing in parallel with five 2,600-kW 
11-kV diesel generating-sets already 
installed at Doha. The _ turbo- 
generators are rated at 11 kV, 15-MW, 
50 c/s, with turbine stop-valve steam 
conditions of 600 Ib./sq. in. and 
850 deg. F. The pass-out steam is 
to be used for distillation of sea water 
to produce drinking water, some 
110,000 Ib./hr. of steam at 12 Ib./sq. 
in., two-gauge being bled off. The 
turbines exhaust at 27} in. vacuum. 
Delivery of the first set is scheduled 
for December, 1961, and that of the 
second set for March, 1962. Consult- 
ing engineers for the project are 
Messrs. Preece, Cardew & Rider. 
The General Electric Co. Ltd., Erith, 
Kent. 


New standard range of worm 

gear jacks 

A new standard range of worm-gear 
jacks, known as the Duff Norton 
“1800” series, has been introduced 
by the Consolidated Pneumatic Tool 
Co. Ltd. The range consists of 
eight units with capacities of from 
2 to roo tons, and has been speci- 
fically designed for building into 
machinery and equipment where 
jacking duties are involved. Being 
mechanical in operation, the jacks 
can be connected by means of shafting 
and mitre-gear boxes to lift in unison, 
even with an unevenly-distributed 
load. They are self-locking and can 
be used to hold loads of several 
hundred tons in position indefinitely 
without creep occurring. Features 
common to all jacks in the range 
include the use of heat-treated 
phosphor-bronze worm gear teeth, 
the use of Alemite grease-nipples and 
the absence of keying in the lifting 
screw, allowing the top to be bolted 
to the member being raised, this 
preventing the jack from turning. 
A clockwise rotation is employed 
for lifting the load, the maximum 


worm-gear speed being 500 r.p.m. 
In the smallest and two largest jacks 
in the range a ball-race and grease- 
seal is fitted at each end of the worm, 
whilst for jacks of from § tons to 25 
tons capacity, Timken Taper bearings 
are used for this duty. The closed 


Fig. 6. Sectional view of a Duff Norton 
worm gear jack. (Consolidated Pneumatic 
Tool Co. Ltd.) 


height of the range lies between §}-in. 
for the 2-ton model and 24-in. for 
the 100-ton unit. The base measure- 
ments increase in eight stages, accord- 
ing to the size of the model from 
34 in. 7 in. for the smallest jack 
to 20} in. 24} in. for the largest 
unit. The weights of the range, 
based on a 6-in. lift, lie between 17 Ib. 
and 1,200, the extra weight of each 
additional 1-in. of lift in these sizes 
being 0.33 lb. and glb. Whilst the 
standard range can be _ supplied 
with lifts of up to 24 in., greater lifts 
can be supplied where required. 
Apart from their use as lifting jacks, 
the units in this new range may be 
employed as linear actuators, to push 
or pull horizontally and to apply 
pressure in any required direction. 
For any of these duties, they may be 
either manually or motor operated 
and since all units have a common 
lifting speed, any combination of 
sizes may be employed together, 
operated through gear boxes and 
shafting from a common power 
source. (Consolidated Pneumatic Tool 
Co. Ltd., 232, Dawes Road, London, 
S.W.6. 


Mr. T. H. Cook, B.Sc.(Eng. 
M.I1.E.E., previously Carbon Depart- 
ment technical sales promotion manager, 
has been appointed chief applications 
engineer of Morgan Crucible Co. Ltd. 
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Airmix wet collector 

The Airmix wet collector, which has 
recently been developed, has a variety 
of uses in applications involving 
industrial dust collection. Apart 
from its use om new systems, it is 
easily adapted for installation as a 
secondary collector on existing plants 
where increased efficiency is desired. 
This device is a self-induced spray- 
type vertical venturi wet washer 
which separates the dirty water from 
the cleaned gases by means of centri- 
fugal action. The washing water 
is fed tangentially to the venturi 
throat by two, three or four pipes 
depending on the size of the collector. 
The gases flowing through the throat 
at high-speed, spread the water on to 
the cylindrical surface in a continuous 
film and at the same time carry it 
vertically. The great difference in 
the velocity of the two fluids causes 
the gas to break up the waves which 
form on the surface of the water film, 
thus intimately mixing the dust-laden 
gas and the water droplets in the 
fine spray produced. The mixture 
then enters a tapered diffuser section 
where its speed is slowed down and 
the dust particles which have so far 
escaped are wetted as the dust- 
laden gas again passes through a 
cloud of water droplets which, owing 
to their tendency to agglomerate, 
have a slower upward movement. 


Upon reaching the top section of the 
Airmix, the mixture is diverted into a 
ring of curved vanes which impart a 
strong rotational motion which separ- 


Fig. 7 Sectional 
arrangement of the 
Airmix wet collector 
(Thermix Industries 
Limited.) 








ates the gases and water by centrifugal 
action. Any particles still in a dry- 
state are wetted by impingement with 
the vanes. The dirty water is evac- 
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uated by a discharge pipe and the 
cleaned gases pass out through a 
chimney. There are two types of 
sludge disposal system available— 
one consisting of a small three- 
compartment tank which separates the 
slurry through a discharge valve, and 
another consisting of a large two- 
compartment sludge settling and de- 
watering tank in which the sludge 
is allowed to settle for eventual dis- 
charge down a chute into lorries for 
disposal, the clean water being fed 
in both cases back to the venturi 
throat. The Airmix is claimed to 
have been successfully used on coal 
and coke in the foundry and quarrying 
industries and in many other fields. 
It has been used in the chemical 
industry for the drying of chlorine, 
for the washing of nitrous, sulphurous 
and ammoniac vapours and as a pre- 
filter before a wet electrostatic filter. 
The unit is constructed of mild-steel 
and is available in a range of standard 
sizes with capacities from 1,300 to 
30,000 cu. ft./min. For handling 
larger volumes, a number of smaller 
units can be operated in parallel. 
A galvanised finish or, for certain 
applications, corrosion resistant lin- 
ings or special materials such as 
stainless steel can be supplied. | Ther- 
mix Industries Limited (member of the 
Dunford & Elliott Engineering Group) 
143, Maple Road, Surbiton, Surrey. 





Aluminium Cladding for Outdoor 

Steam Piping 

Aluminium sheet has been used to 
clad a steam main at Spondon (Derby 
to give a lasting, maintenance-free pro- 
tection from the weather. The main, 
a 30-in. bore steel pipe, was installed 
to convey steam from the Spondon 
power station of the C.E.G.B. and deliver 
it over a distance of 2,125-ft. for distri- 
bution in the British Celanese Works. 
The system also includes some 1,309-ft 
of smaller-bore branch pipes. All the 


insulated pipes in 
protectively finished with Noral 2SH 
sheet (0.036-in. thick) supplied in coil 
form by Northern Aluminium Co. Ltd 
Approximately 7-tons of aluminium 
were needed in all, but on the largest pipe 
the cladding weighed only a little over 
4 lb. per ft. run, and its lightness enabled 
savings to be made in the material for 
the supporting structure. The insulating 
engineers—Thomas Cotton Limited, 
Mansfield, Notts., used aluminium be- 
cause it is economical and easily worked 


the system were 
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Lengths of coil were cut to wrap the main 
circumferentially with a 2-in. overlap 
joined by “ Pov”’ rivets. Adjacent 
wraps along the length of the pipe also 
overlapped by 2in., but a minimum 
of permanent fastenings was used at this 
joint in order to allow for expansion and 
contraction. 


William Boby & Co. Ltd., the well- 
known water-treatment engineers, Rick- 
mansworth, Herts., have been awarded 
a contract valued at £3,595, by the 
National Coal Board, for a lime-soda 
plant at Linby Colliery. 

* * 


Contracts valued at £317,000 have 
been obtained by the Motor and Control 
Gear Division of Associated Electrical 
Industries Limited for more than 
209 d.c. motors which will be used for 
driving heavy-duty cranes in steelworks. 
These cranes, ranging in capacity from 
15 to 200 tons, will be installed at the 
New Spencer Works, near Newport, 
Mon., of Richard Thomas and Baldwins 
Limited, for handling in a new strip 
mill. The orders were received through 
the consultants, The International Con- 
struction Co. Ltd. 

* * 

Mr. J. E. Roach has retired from the 
managing directorship and from the 
board of Daniel Adamson & Co. Ltd., 
Mr. Otto F. Reichwald has been elected 
a director in his place, and will take up 
the full time appointment as managing 
director later in the year 


. 





Search for oil in Australia 

The Petroleum Search 
Subsidy Act, passed by the 
Commonwealth Government 
in 1959, makes provision 
for subsidies totalling £A609,993, 
of which about £A404,000 may be 
claimed in the current financial 
year (ending June 30th, 1960) and 
the remainder in 1960-61. Drilling 
proposals approved since July, 1959, 
mainly under the previous Act, 
committed the Government to an 
expenditure of £A630,645, so that 
the total subsidy allocation for this 
year will be about £A1,034.175. The 
Tasmanian Premier, Mr. E. Reece, 
has reported that an application to 
search for oil over 33,000 square miles 
of Bass Strait is being arranged on 
behalf of the Australian-owned com- 
pany, Broken Hill Proprietary Ltd. 
It concerns an area of sea including 
the waters and islands between the 
north coast of Tasmania and the 
Australian mainland, including Tas- 
manian-controlled King Island and 
Flinders Island. Since 1953 nearly 
2 million square miles have been 
reserved under various 
prospecting agreements, the latter 
being held by 62 different companies, 
60 per cent. of which are financed 
by Australian capital, 25 per cent. by 
overseas capital, and 1§ per cent. by 
joint Australian-overseas ventures 
Thirty per cent. of the total area is 
held by Australian-owned companies, 
25 per cent. by overseas companies, 
and 45 per cent. by joint Australian- 
overseas ventures. Total expenditure 
to date on oil search in Australia is 
about £A64} million, which is con- 
sidered small in relation to total land 
area 


400 ton hr. Benson boiler 
The salient data of the Benson 
boiler installed at the Stuttgart Gais- 
burg Heat and Power Plant in con- 
junction with a 100-MW condensing 
turbine are as follows: 
Boiler 
Max. cont. evaporation, 400 tons/hr 
(882,000 Ib./hr.) 
Pressure at boiler outlet, 185 atm. 
abs. (2,630 Ib. /sq. in. 
Superheated steam temperature, 
$45 deg. C. 
Feedwater inlet temperature: 
at 420 ton/hr. 926,000 Ib./hr 


types of 


Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


load (peak) 282.1 deg. C. 
at; 380 ton/hr. 837,900 Ib./hr 
load 253.8 deg. C. 
at 340 ton/hr. 749,700 Ib./hr 
load (optimum) 260.7 deg. C. 
Normal load 380 tons/hr. (837,900 
Ib. /hr. 
Test pressure 
Ib./sq. in 


203 atm. g. (2,870 
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Sectional outline arrangement of 
400 ton/hr. (882,000 /b./hr.) Benson boiler 
at Stuttgart 


Flue gas exit temperature at 380 
ton/hr. (837,900 Ib./hr.) 125 
deg. C 

Reheater 

Reheater at 390 
(860,000 Ib./hr.) 

Steam throughput 347.45 ton/hr. 
(776,000 Ib./hr.) 

Steam inlet temp. 353 deg. C. 
» outlet » $435 deg. C. 
Steam inlet pressure 45 atm. abs. 

(640 Ib./sq. in.) 


ton/hr. load: 


Fuel used 

Lower calorific value 6,700- 
7,400 kcal/kg. 
Volatile constituents 
per cent. 

Ash §-12 per cent. 

Moisture 6-12 per cent. 

Sulphur 1-2 per cent. 

The Benson boiler, as shown in 
the accompanying outline arrange- 
ment, is of the three-pass type, with 
two slag-tap furnaces. The boiler 
heating surfaces consist of two parallel 
systems, interconnected by cross-over 
connections. Four pulverising mills 
are provided. There are two Ljung- 
strom air-preheaters, in which com- 
bustion air is heated to 390 to 420 
deg. C. according to boiler load 
The slag-tap chambers constitute 
the radiant part of the boiler and 
contain the p.f. burners. Their 
walls are lined with  refractory- 
covered stud tubes acting as steam 
generating tubes. The walls of the 
first pass are lined with radiant 
superheater tubes, and in the upper- 
part of this pass, platen-type super- 
heater elements are located. The 
walls of the second-pass are also 
lined with radiant superheater tubes, 
and the platen type reheater ele- 
ments are also located in this pass. 
The third-pass contains the convec- 
tion tube nests of the economiser, 
evaporator section and reheater ; the 
pass is subdivided into main and 
by-pass as shown. In this way, 
reheat temperature is controlled by by- 
pass control. (H. Eickemeyer, BKW, 
Vol. 12, May, 1960, pp. 211-217. 


8-4¢ 


High-pressure piping at Widow’s 

Creek 

More than 600 tons of steam piping, 
fittings, and piping hangers will be 
used for the world’s largest single- 
unit boiler/turbo-generator—TVA’s 
Unit Seven, at Widow’s Creek facility 
in Bridgeport, Ala. Designed to 
produce steam for a 500-MW set, 
the boiler will be rated at 3,850,000- 
lb./hr., with the main pipe lines 
designed for steam at 1,053 deg. F 
and 2,600lb./sq. in. The reheat 
cycle will be 1,003 deg. F. at 490 
Ilb./sq. in. The addition of this unit 
will increase the total station capability 
to 1,250-MW. Main steam piping 
was fabricated from 2} per cent. 
chrome moly alloy A-369 FP-22, 
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forged and bored pipe. There were 
14 sections of main steam lines, some 
of which weigh more than 20 tons 
each. There were 323 ft. of 21} in. 
o0.d. by 3{in. wall pipe—weighing 
248,000 lb., and 195 ft. of 22} in. o.d. 
by 4} in. wall pipe—weighing 161,000 
lb. Pipe sections containing flow 
nozzles were honed to hold diameters 
down to a plus 0.000, minus 0.00§ in. 
tolerance. Piping for the bend sec- 
tions was provided with additional 
wall thickness to compensate for thin- 
ning on the outer arc of the band. 
On the hot reheat system, the 16 
sections were made of A-155, Class I 
1} per cent. chrome moly alloy. 
This piping, rolled from plate, was 
butt-welded and radiographed. This 
piping consisted of 256 ft. of 24-in. 
o.d. by {-in. wall, 200 ft. of 24-in. 


o.d. by 4} in. 
18-in. o.d. by jin. wall, for a total 
weight of 109,040lb. Boiler feed 
discharge, made of A-106 GrB carbon 
steel, was designed for 2,975 lb./sq. in. 
at 683 deg. F. 
1,160 ft. of 14-in. o.d. by 1 in. 
minimum wall thickness, and 240 ft. 
of 10} in. o.d. by 1} in. minimum wall 
thickness. This pipe, made of seam- 
less-tubing, and the necessary fittings, 
weighs a total of 330,000 lb. Counter- 
poise hangers were employed as the 
reliable constant support for heavy 
wall steam piping. Some are rated 
for individual loads as high as 19,000 
Ib. with a 34 in. movement. Horizon- 
tal movement planes required the use 
of Levelglides to provide low frictions, 
maintenance-free operation. A total 
of 130 Counterpoise hangers and 20 


wall, and §1 ft. of 


This consisted of 


269 


Levelglides were used for TVA’s 
Unit Seven. All the closed-circuit 
piping system—composed of main 
steam, hot reheat, cold reheat, boiler- 
feed discharge, extraction and con- 
densation services—was cleaned in- 
ternally to a bright finish prior to 
fabrication. Mechanical cleaning was 
used, after completion of fabricated 
assemblies, to ensure maximum 
cleanliness. Valves for this plant 
vary from } in. globe valve (weighing 
4lb.), to the main steam turbine 
stop-valves, which weigh 14,000 Ib. 
each. Pressure and temperature re- 
quirements, for main steam services, 
are beyond the permissible limits 
for 2,500 lb./sq. in. standard valve 
ratings, and require the use of stain- 
less-steel for this service. (Power 
Engineering, Vol. 64, No. 5, p. 76.) 





The 3rd edition of Publication No. 37 
is the first fully descriptive, fully- 
illustrated 48-page catalogue issued by 
Keith Blackman Limited, to describe 
their range of Type AR, aerofoil section 
backward bladed centrifugal fans. The 
first and second editions were in leaflet 
and folder form. This new, two-colour 
edition provides full details concerning 
the design of impellers, casings, drive 
arrangements, bearings, maintenance, 
etc., plus extensive capacity tables 
ranging from 1,000 to §0,000 cu. ft. min., 
with pressures from 1.0 to 15.0 in. S.W.G. 
Dimension tables and drawings are also 
included. This extremely efficient and 
relatively quiet operating fan is designed 
for forced and induced-draught boiler 
installations, for air-conditioning, venti- 
lation of buildings and mines and general 
industrial use. 

* . * 

A numerical list and brief description 
of the British Standards current at 
January 1st this year is given in the year 
book for 1960, published by the British 
Standards Institution, 2, Park Street, 
London, W.1, price 15s. This §92-page 
year-book gives details of British Stan- 
dard Codes of Practice, and also of 
publications of the International Organ- 
isation for Standardisation (1.S.O.), the 
International Electrotechnical Commis- 
sion (I.E.C.) and the International Com- 
mission on Rules for the Approval of 
Electrical Equipment (C.E.E.) and lists 
the places where complete sets of 
British Standards are maintained for 
reference in the United Kingdom and 
abroad 

* * _ 

An order worth about £500,000 for 
rectifiers and transformers for Hindustan 
Aluminium Corporation has been 
awarded to English Electric Co. Ltd. 
The equipment to be shipped to a new 
plant in the spring of 1961, will supply 
d.c. power for aluminium smelting. 
The plant is in the Uttar Pradesh State 
near the Rihand power station which is 
intended as the main source of the large 
quantities of electricity needed for 
aluminium smelting. English Electric 
has recently supplied five 77,000 h.p. 
water turbines for this power station 


The Central Electricity Generating 
Board announce the appointment of 
Mr. Philip Paul as publicity officer in 
their Public Relations Branch. Mr. Paul 
was assistant press officer to Edmundsons 
Electricity Corporation from 1946 until 
nationalisation of the electricity supply 
industry in 1948, and since then he has 
been an assistant in the Public Relations 
Branch of the British Electricity Author- 
ity, and Central Electricity Authority 
now the Central Electricity Generating 
Board) with special responsibilities for 
advertising and exhibitions. 

* * * 


Moscow is the newest addition to the 
impressive list of overseas locations at 
which the mobile exhibition of George 
Kent Limited, Luton, has demon- 
strated the company’s latest range of 
instrumentation and automatic-control 
equipment. Having recently participated 
in the Poznan (Poland) International 
Fair, the exhibition travelled direct to 
Moscow where it formed part of a special 
six-day exhibition of new instruments 
and automation equipment arranged in 
connection with the First International 
Congress of the International Federation 
of Automatic Control (1.F.A.C. 

* * * 


Mr. G. A. Jones has been appointed 
manager of the Contract Supervision 
and Installation Department, Honeywell 
Controls Limited, and will be generally 
concerned with the larger Honeywell 
contracts. 

. * 

Mr. T. H. Kelsey, whose appointment 
as assistant general manager of the Witton 
Engineering Works of The General 
Electric Co. Ltd. was announced in 
October, 1958, has now been appointed 
deputy general manager to Mr. J. J. 
Gracie, director of the company, and 
general manager of Witton Engineering 
Works. 

. o * 

Mr. Bryan Wade has joined the 
sales engineering staff of Midland 
Heating & Ventilation Co. Ltd. Mr. 
Wade, who is widely known in the dust 
control field, will operate from 20, 
Judith Drive, Evington, Leicester. 
Phone No.: Thurney 3256. 


New British Standard 

Prepared by a committee of experts, 
this new standard (B.S. 1780 : 1960) 
specifies requirements for indicating 
pressure gauges, vacuum gauges and 
combined pressure and vacuum gauges 
of the bourdon tube type. The range 
of nominal sizes is 2-12-in. and the 
maximum scale readings are up to 16,000 
Ib. sq. in. or up to 6-tons/sq. in. Require- 
ments are specified for test gauges with 
concentric scales and for industrial 
gauges with concentric and eccentric 
scales. The standard gives a range of 
sizes for direct-mounting and surface 
mounting gauges ; and a series of stan- 
dard pressure ranges and scale gradua- 
tions. Among the seven sections of the 
comprehensive publication (60 pp.) are 
those dealing with: materials and con- 
struction ; dimensions ; accuracy ; testing 
and inspection; marking and packaging. 
Buyers and suppliers will find particu- 
larly useful the list of 18 items of infor- 
mation which should be embodied in an 
order. The new standard concludes 
with nine appendices. Typical titles are 
** Notes on testing apparatus and meth- 
ods”? and “‘ Recommendations on the 
installation and use of gauges.’”” Copies 
of this standard may be obtained from 
the British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1. 
Price 1§s. (Postage will be charged extra 
to non-subscribers.) 

a * . 

B.K.L. Alloys Limited, Birmingham 
Factory Centre, Kings Norton, Birming- 
ham 30, have issued a new compre- 
hensive manual, “ B.K.L. Tubend Weld- 
ing Fittings,’’ which comprises a speci- 
fication of all their elbows, return bends, 
equal tees, reducing tees, concentric 
and eccentric reducers and caps. A 
particularly important feature of this 
manual is the collection of tables which 
give comparisons between British and 
American Standards. Also, there is a 
section with information on material 
suitable for low temperature service. 
The catalogue is in loose-leaf form and 
protected by an attractive, stiff plastic 
cover. It is available from B.K.L. 
Alloys Limited, at the above mentioned 
address. 





uh 


Boiler feed regula- 

tor 

This invention re- 
lates to automatic 
boiler feed regulators used for 
the control of feedwater to a steam 
boiler at such a rate as to maintain a 
reasonably constant level of water in 
the boiler steam drum under all 
conditions of steam demand. With 
water-tube boilers, amy increase in 
steam offtake produces almost at 
once a corresponding increase in the 
rate of boiling in the tubes. The 
proportion of steam bubbles in the 
tubes, therefore, increases with steam 
offtake, and the proportion of water 
falls accordingly. The boiler tubes, 
therefore, contain less actual water 
when steaming at high offtake rates 
than at low rates, and an increase in 
steam offtake must result in the expul- 
sion of some water from the tubes. 
This water can go only into the boiler 
steam drum, where it causes a rise in 
water level roughly proportional to 











Fig. | British 
Patent No 
837,872 


the increase in steam offtake rate. 
These phenomena have long been 
appreciated by boiler engineers, and 
are becoming increasingly important 
with modern boilers which are some- 
what smaller for a given duty than 
was formerly the case. In some 
modern boilers it is mecessary to 
limit the rate at which steam offtake 
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rate and hence engine power is 


increased, because too rapid a rate of 


imcrease produces a dangerous rise in 
water-level even if the 
feedwater is completely shut off. 
A recent theoretical study supported 
by observations, indicates that in 
order to maintain a reasonably con- 
stant water-level in the boiler steam 
drum, the feed regulator must be so 
arranged that an increase in steam 
offtake rate produces a proportionate 
increase in regulator valve opening, 
but that an increase in rate of change 
in steam offtake rate produces a 
proportionate decrease in opening. 
The actual opening of the valve at 
any instant will be determined by 
the algebraic sum of these two quanti- 
ties, and will also be subject to a 
trimming action based on the actual 
drum water-level. The invention 
comprises an automatic boil- 
er feed regulator which em- 
bodies means whereby a rise 
in the rate of increase of the 
steam offtake effects a degree 
of closure of the regulating 
valve and vice versa. In 
Fig. 1 is shown diagram- 
matically, a boiler with a 
steam drum (a) connected to 
the inlet (b) of a superheater 
c). Water is fed to the 
drum through a pipe (d 
containing a feedwater dis- 
charge valve (e) operating 
on signals received pneu- 
matically from a water-level 
device (f) and a steam flow device (g). 
The device (f) is subject to a fixed 
head (j) and a variable head (k) and 
tends to close the valve (e) upon rise 
in the water-level at (h) in the gauge 
glass (i). The device (g), on the other 
hand, tends to open the valve (e) 
upon increase in the pressure drop 
across an orifice in a steam line (m 
parallel with the superheater (c). 
The signals are proportional to the 
changes in the respective variables, 
the one to a change in water-level, 
and the other to a change in the 
pressure drop across the orifice. 
In the case of the device (f), means 
are provided for returning the water- 
level (h) to a preset value at all rates 
of feeding. The steam flow signals 


(Complete British 


supply of 


referred to above are 
passed to the valve 
e) through a relay 
n), sO arranged as 
to cause it to open as the rate of 
steam flow increases and _ vice 
versa, by way of a pneumatically- 
operated device (0). The relay (n 
receives from the device (g) a further 
signal capable of exercising an over- 
riding power which will tend to close 
the feed valve (e) proportionately as 
the rate of increase of steam flow 
increases and vice versa. This last 
effect would obviously disappear with 
the attainment of steady conditions, 
leaving a signal proportional to steam 
flow only. The action of the water- 
level control device (f) under normal 
conditions is for trimming purposes 
only, but it will exercise reasonably 
efficient complete control in the event 
of breakdown of the control actuated 
by the steam flow signals from the 
device (g). British Patent No. 837,872 
issued to The Parsons and Marine 
Engineering Turbine Research and 
Development Association. Complete 
specification published Fune 15th, 1960. 


Burning gaseous fuel of low heat 

value 

This invention concerns the burn- 
ing of low heat value gaseous fuel. 
Such a fuel is obtained, for instance, 
in reactivating the catalyst used in the 
catalytic refining of petroleum. Dur- 
ing the refining process, the catalyst 
becomes coated with carbon, thus 
losing some of its effectiveness as a 
catalyst. It can, however, be reacti- 
vated for effective re-use, and a 
frequent method of reactivation in- 
volves the introduction into a hot 
bed of the carbon-coated catalyst of 
gases containing oxygen. This burns 
the carbon and the gases resulting 
from the reactivation ordinarily con- 
tain a small percentage of carbon 
monoxide, some hydrocarbons and 
oxygen, the remainder being mainly 
inert gases such a carbon-dioxide, 
nitrogen and water-vapour. A typical 
heat value of the gases produced by 
the reactivation lies in the range of 
from 15 to 25 B.Th.U./cu. ft. 
(standard temperature and pressure 
the gases having a _ considerable 
amount of sensible heat available at a 
temperature of 1,000 deg. F. or higher. 
The gases produced by reactivating 
usually have too low a heat-content to 
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be burned under self-sustaining com- 
bustion conditions. Such gases, how- 
ever, can be burned when their 
temperatures are maintained in the 
range of 1,500 to 1,600 deg. F. and 
this invention may be used for this 
purpose. According to the invention, 
there is provided a method of burning 
gaseous fuel of low heat value in 
which fluent fuel of high heat value 
is burned in a zone of a furnace 
chamber, fuel of low heat value is 
caused to rise into this zone, and the 
combustion of the gaseous fuel of low 
heat value is sustained or enhanced 
by the heat produced by burning the 
fuel of high heat value. As shown in 
Figs. 2 and 3, the upper portion (13) 
of the cylindrical setting (10) is 
provided with a steam-generating and 
superheating unit positioned adjacent 
the gas outlet (12). The latter is 
formed in one side of the cylindrical 
wall of the upper portion of the 
setting (10) and is arranged to 








discharge spent heating gases in a 
horizontal direction towards a down- 
wardly disposed vertical convection 
gas-pass (14). Economiser elements 
(15) are provided in the convection 
pass (14) and gases leaving the 
economiser are discharged through a 
flue-gas duct (16) to a chimney. 
As shown in Fig. 2, the lower portion 
(11) of the setting (10) is provided 
with a series of fuel burner ports (41) 
located in a horizontal plane at some 
distance above the bottom of the 
setting (10) and equally spaced 
around the circumference of the 
setting. The ports (41) are provided 
with means for admission of fuel, 
such as fuel oil or natural gas, and are 


supplied with a controlled quantity 
of combustion air through ducts 
(42) which are connected with a 
common source of air at super- 
atmospheric pressure. The bottom 
(46) of the setting is provided with a 
series of gas ports (49) through which 
low heat value gaseous fuel is dis- 


Fig. 2 (left). Fig. 3 (above). Fig. 4 (below) 
British Patent No 
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Fig. 5 (above right). 
837,9 





ay, ats <> 
“ton SS 
“ttt p, HOE 


charged in a*number of circumferen- 
tially-distributed streams having hori- 
zontal and vertical components of 
motion. This gas is supplied from a 
catalyst reactivating kiln through a 
duct (43) discharging into a plenum 
chamber (44) beneath the domed 
portion (45) of the furnace bottom 
(46). As will be seen in Figs. 4 and 
5, a number of passageways (47) leads 
to a chamber (48). Each chamber 
(48) has an upwardly inclined bottom 
surface (50) and a parallel upwardly 
inclined top surface (51), the effect 
of which is that the gases are dis- 
charged in a stream helically along 
the inner adjacent surface of the 
cylindrical wall of the setting (10). 
The gases are delivered through the 
duct at a temperature of about 
1,000 deg. F., in such volumes that 
the velocity of discharge from the 
ports (49) reaches the order of 6,000 
to 7,000 ft./min. The swirling mass 


27) 


of gas of low heat value rises in the 
furnace, generally following the cir- 
cumferential wall of the furnace. As 
the gases rise, they are heated by 
radiation from the combustion of the 
fuel of high heat value introduced 
through the burner ports (41) and are 
mixed with the products of combus- 
tion of this fuel. The combination 
of increased temperature of the gases, 
resulting from radiant heating, and 
the intimate mixing with the burning 
fuel of high heat value, leads to the 





combustion of the combustible por- 
tions of the gas of low heat value. 
Ordinarily, the fuel of high heat 
value is burned at such a rate as to 
increase the temperature of the fuel 
of low heat value to a value between 
1,400 and 1,600 deg. F. The com- 
bustion of the combined fuels results 
in a mixture of gases having a tem- 
perature of between 1,600 and 1,700 
deg. F. rising in the furnace. British 
Patent No. 837,943 issued to Babcock 
& Wilcox Limited. Complete speci- 


fication published Fune 15th, 1960. 


Liquid fuel burning device 

This invention relates to the pro- 
duction of high temperature com- 
bustible gas from liquid fuel, and has 
for its object the provision of a com- 
pact and efficient assembly of liquid 
fuel atomising means and atomised 
liquid fuel burning means. It makes 
it possible to utilise heavy residual 
fuel oil efficiently in the firing of 
steam generators. There is an atom- 
ised fuel gasifying chamber and a gas 
burner in direct communication with 
the exit from the chamber. Provision 
is made to divide the total quantity 
of air required from combustion, by 
supplying to the gasifying chamber 
air insufficient for complete combus- 
tion and supplying to the gas burner 
the remainder of the amount of air 
required for complete combustion. 
A typical installation is shown in 
Fig. 6. Here (1) is a liquid fuel 
atomiser mounted in the front-end 
wall of a gasifying chamber (2). The 
liquid fuel atomiser (1) projects a 
finely-atomised cone of spray into the 
gasifying chamber. The latter is 
surrounded by the casing (3) to 
which secondary-air is supplied at 
constant pressure and volume and 
from which it passes into the gasifying 
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chamber through the nozzles 
the walls. The chamber is lined 
with ceramic material (4) which, 
at the exit from the chamber, is 
united with the porous ceramic 
efflux duct (5). Its ported flange 
(6) and the duct constitute the gas- 
burner. There is a sleeve (7) sur- 
rounding the duct (5) to conduct 
some of the secondary-air from 
inside the casing (3) around and 
through the porous duct. Duct (5) 
with its ported flange (6) and sleeve 
(7) are surrounded by a casing (8 
to which a second and variable supply 
of secondary-air under pressure is 
admitted. This air is directed into 
two streams by the cylindrical parti- 
tion (9) so that part of the air goes to a 


4) in 
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group of converging ports (10) in the 
ceramic flange (6) and the remainder 
to the outer circular group of swirl 
ports (11) in the flange. The casing 
(3) and the casing (8) may be of the 
same diameter, and owing to the high 
heat capacity of the gasifying chamber 
(2) the casings may be of only moder- 
ate dimensions so that the assembly is 
adequate as a modest boiler front 
addition. The control means on the 
liquid fuel supply to the atomiser 
may be linked up with the control 
means of the air supply to the casing 
(8) as indicated diagrammatically at 
(13). Thus, as the liquid fuel supply 
is increased from the low-load con- 
dition, and the amount of secondary- 
air supplied to the gas-burner through 
the casing (8) is increased propor- 
tionally from say, zero, to the maxi- 
mum required for stoichiometric 
burning in the heating chamber (12), 
the burning conditions within the 
chamber will be maintained at or 
close to stoichiometric at all loads by 
manipulation of the single control 
means (13). British Patent No. 
838,878 issued to R. P. Fraser. Com- 
plete specification published Fune 22nd, 
1960. 
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Steam cycle for nuclear power 

plant 

This invention refers to the steam 
cycle of a nuclear power plant. In 
Fig. 7 the hot gas, the heat contained 
in which is to be recovered, flows 
through a channel (1) inside which are 
fitted the different elements of a 
steam generator, i.e., an economiser 
2), a bundle of vaporising tubes (7 
and a superheater (10). The econo- 
miser (2) is fed with a predetermined 
throughput of water supplied by a 
pump (3) through a pipe (4). The 
water passing out of the economiser 
2) enters a container (5) on the out- 
side of the container (1) in which a 
pressure (p,) prevails, the water 
remaining in its liquid state or par- 


British 
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Fig. 6 (left) 
Patent No 
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Fig. 7 (right) 
Patent No 


British 
839,125 


tially as steam, depending on 
the pressure at the output end 
of the pump (3) and on the rise 
in the temperature of the water 
as it passes through the econo- 
miser (2). A fraction of the 
flow of water entering the con- 
tainer (5) leaves the latter through 
a pipe (6) and is vaporised in 
the bundle of vaporising tubes 
7), after which it returns into 
the upper part of the container 
(5) through a pipe (8). The steam 
produced passes out of the con- 
tainer (5) under the pressure (p, 
prevailing in the latter through a pipe 
9) and enters the superheater (10 
in which it is brought to a temperature 
differing but little from the initial 
temperature of the hot fluid. The 
steam passing out of the superheater 
is fed through a pipe (11) into the 
input end of a steam turbine (22 
driving an electric generator (23). 
The remainder of the water entering 
the container (5) leaves through a 
pipe (12). A fraction of the water is 
fed into an evaporator (13) where it is 
subjected to a drop in pressure such 
that it may be vaporised partly at a 
pressure (p,) which is lower than the 
original pressure (p,). The steam 
produced is in a saturated state and 
its temperature is lower than that of 
the water at the input end of the 
evaporator ; it is consequently pos- 


sible to superheat the steam by causing 
it to pass through a superheater (14 
heated by another fraction of the flow 
of hot water passing through the pipe 
12). The steam passing out of the 
superheater is fed through a pipe (16) 
into an intermediate stage of the 
turbine (22). The water passing out 
of the evaporator (13) is at a tempera- 
ture higher than that of the cold 
source, so that it still contains a 
certain amount of heat which may be 
recovered. The water flows out of 
the evaporator (13) through a pipe 
17) and enters a second evaporator 
18) where it is subjected to a further 
partial vaporisation under a pressure 
p,) lower than the pressure (p,). 
If required, the steam produced in 
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the evaporator (18) may also be super- 
heated in a superheater (19) which is 
heated in the same manner as the 
superheater (14) by the second frac- 
tion of the hot water flow passing 
through the pipe (12). The steam 
produced inside the evaporator (18) 
is fed in its turn through a pipe (21) 
to a further intermediate stage of the 
turbine (22). The different steam 
fractions entering the turbine expand 
inside the latter down to the pressure 
p.) prevailing in the condenser (24). 
The condensate is removed from the 
condenser by a pump (25) which 
delivers it through a pipe (26) into 
the suction end of the pump (3), 
inside which it is admitted with the 
water passing out of the evaporator 
18) through a pipe (27). The pump 
3) is thus fed with the total output 
of water passing out of the economiser 
(2) including the water fractions which 
have served for the heating of the 
steam superheater (14 and 19). These 
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latter water fractions are fed into 
the corresponding evaporators 
through valves (14’ and 19’) res- 
pectively, which valves control the 
throughput of these fractions and 


consequently also the temperatures 
of superheating. The water fed into 
the pump (3) is returned into the 
economiser (2) and is subjected to a 
further cycle similar in almost every 


273 


respect to that which has been des- 
cribed earlier in these notes. British 
Patent No. 839,125 issued to Electricite 
de France. Complete specification 
published Fune 29th, 1960. 





In company with other member 
firms of SIMA, the Cambridge Instru- 
ment Company made special prepara- 
tions for the exhibition of British 
Scientific Instruments which was held 
in the Polytechnic Museum, Moscow, 
from June 18th-29th. More than 19} 
cwt. of special display material and 
technical publications in Russian and 
English were shipped, in addition to the 
I2 instruments which were exhibited 
It is hoped that the Moscow visit, 
organised by SIMA, in collaboration 


with the Russian All-Union Chamber of 


Commerce, will help to extend existing 
contacts with Russian industrial, scien- 
tific and medical institutions, and, more 
important, put British instrument men 
into direct contact with the end user 
Instruments, displayed and demonstrated 
were various potentiometers including 
the new Cambridge ‘ Micro-Step’ pre- 
cision potentiometer, for precision d.c 
measurements ; the three-range slide- 
wire potentiometer for d.c. measure- 
ments up to 1,800mV_ (nominal 
workshop potentiometer, designed prim- 
arily for calibration of thermocouples 
and associated indicators, recorders and 
controllers ; and the a.c. potentiometer, 
designed to measure the in-phase and 
quadrature components of alternating 
voltages over a frequency range of 
30-1,000 cs to an accuracy of 0.1 per 
cent. A number of industrial and 
laboratory instruments were also exhi- 
bited. 
* * * 

The Chemical and Insulating Co. 
Ltd., a member of the Darlington 
Chemicals Group, is now producing 
an improved type of magnesium carbon- 
ate insulating material. This material, 
which will be called ‘‘ Supermag,”’ is 
available in pre-formed sections and slabs 
for fitting to pipework and boilers, for 
use in any industry where the prevention 
of heat-loss is essential. The material 
is a mixture of magnesium carbonate 
tryhydrate with asbestos in the propor- 
tions, 85 per cent.—1I§ per cent. as are 
the traditional magnesia compounds 
but a unique manufacturing process 
changes its form and bonds it with the 
asbestos at a critical temperature. Mr. 
F. R. Gibson, managing director of the 
Chemical and Insulating Company, 
speaking in London recently, said: 
** Supermag is now in quantity produc- 
tion and is coming into general use. 
It is firmer, more easily handled, harder 
and stronger than orthodox magnesia 
products, and is also resistant to water. 
Supermag can also be moulded to much 
higher standards of precision and the 
Chemical and Insulating Co. Ltd. is the 
only source of supply in the eastern 
hemisphere. Both Supermag and ordi- 
nary magnesia insulation is made in three 
thicknesses (1 in., 14in. and 2in.) for 
22 sizes of pipe, giving 66 variants in all ; 
many of these, as ready-packed sections, 
are held in stock.” 


When the new Birmingham offices of 
Stewarts and Lloyds Limited are 
opened in 18 months’ time, a steel 
plaque in the entrance hall will com- 
memorate the century-old link between 
Stewarts and Lloyds, the city of Bir- 
mingham and the tube industry. The 
plaque was unveiled recently by the 
Lord Mayor. The new building, which 
was begun on September 29th last year 
and is scheduled for completion on 
September 29th, 1961, will, it is esti- 
mated, cost {1 million. It will occupy 
a half-acre site near the present Snow 
Hill Station on Birmingham’s Inner 
Ring Road, and its 11 storeys will make 
it one of the highest in the city. The 
present offices of Stewarts and Lloyds 
are in Broad Street Chambers and have 
been there since 1914. That building is 
scheduled for demolition in 1962 under 
the city’s development scheme. The 
Lloyds began making tubes in a works 
on the site of the company’s present 
Nile Street Warehouse just over a 
hundred years ago, and in 1903 merged 
with the Scottish side of the firm founded 
by Andrew Stewart in 1860. The new 
building will make it possible for all 
the offces in the Birmingham area of 
the parent company and many of its 
subsidiaries—representing a total staff 
of some 700—to be under one roof. 

* * * 

The acceptance of automation in 
Australian industry and the volume of 
business done recently in control instru- 
mentation has shown a marked increase. 
To meet the demand, the Elliott- 
Automation Group has formed a 
company in  Australia—Elliott-Auto- 
mation (Pty.) Ltd., with offices in 
Sydney and Melbourne—to take over 
certain interests there of member coun- 
tries of the group. The Fisher Governor 
Division of the new company has been 
operating very successfully since the 
beginning of the year. It is now an- 
nounced that Mr. W. H. Hobein, 
B.Sc. (Hons.), A.R.C.S., has gone to 
Australia to be manager of the newly- 
formed Electroflo Division which will 
be handling the affairs in Australia of 
Electrofio Meters Co. Ltd., another 
of the companies in the Elliott-Automa- 
tion Group. The two companies repre- 
sented—The Fisher Governor Co. Ltd. 
and Electroflo Meters Co. Ltd.—are, 
between them, capable of engineering 
comprehensive control systems for the 
process industries and power stations, 
and manufacture a very wide range of 
industrial instruments and control equip- 
ment. Mr. Hobein will be spending the 
next few months creating a_ service 
organisation and preparing to open the 
Electroflo Division’s office in Sydney 
on September Ist Messrs. Newton 
Maclaren will continue to represent 
Electrofio in South Australia. Mr. 
Hobein, who was formerly deputy chief 
instrument engineer with the Distillers 
Co. Ltd., was for 10 years with I.C.I. 


The technical principles underlying 
the technique of automatic chlorination 
are described in two publications (Nos. 
S180 and S/224) published by the 
Wallace & Tiernan Limited, Power 
Road, London, W.4, who have for nearly 
50 years been the leading manufacturers 
of chlorination equipment. Copies are 
available upon request to the above 
address. The former publication deals 
with chlorine residual recorders, and the 
latter with the W. & T. automatic chlorine 
residual control. Wallace & Tiernan 
have also issued a booklet entitled 
“The V-Notch Story,’ which gives a 


technical explanation of the develop- 
ments of a new principle of measurement, 
which is termed ‘* V-Notch Control.” 

* * . 


W. H. Willcox & Co. Ltd., South- 
wark Street, S.E.1, have issued a new 
220-page catalogue describing the extens- 
ive range of tools and kindred supplies 
manufactured by the firm. This cata- 
logue simply deals with the company’s 
very extensive range of tools and small 
equipment, other products such as tubes 
and fittings, boiler mountings, packings 
and jointings, etc., are to be dealt with 
in a separate catalogue. 

* . 


Four boiler inspectors from overseas 
recently spent three weeks at the 
Wolverhampton works of John Thomp- 
son Limited, during which they studied 
methods of boiler production, inspection 
and testing. The inspectors came under 
schemes sponsored by their respective 
governments in association with the 
British Government, and in conjunction 
with semi-governmental organisations. 
They were Mr. P. M. Rao, B.Sc. 
(Benares), who is an inspector of boilers 
for the government of Andhra Pradesh, 
Hyderabad, India, and whose activities 
cover the whole of Hyderabad; Mr. 
C. M. Prasad, B.Eng. (Mechanical), 
whose area of jurisdiction as a Senior 
Inspector of Factories covers the Mysore 
Region ; Mr. A. I. Yousif (a graduate of 
the University of Ein Shams, Cairo) 
is a boiler inspector based at Khartoum, 
from which base he covers the whole of 
the Soudan ; Mr. A. S. Khan, an inspec- 
tor of boilers to the government of West 
Pakistan, in Lahore (he is here for a 
six-months’ period under the Technical 
Co-operation Scheme of the Colombo 
Plan). Another visitor to John Thomp- 
sons is Mr. M. Mobin, a mechanical 
engineering graduate of Dacca Engineer- 
ing College, Pakistan, who has also come 
to Britain under the Colombo Plan. 
He has joined the company for a 12- 
months’ period of training, he will be 
concentrating on the operation, mainten- 
ance, and erection of water-tube boilers. 

* * * 


Keith Blackman Limited announce 
that Mr. E. W. H. Richards, secretary, 
and Mr. A. H. Woodley, sales manager, 
have been appointed to the board of 
directors of the company. 





OTES 


Mr. R. H. S. Turner, M.A. (Cantab.), 
chairman of the Council of the Institu- 
tion of Production Engineers for 1960-61, 
is director and works manager of Asso- 
ciated Electrical Industries (Manchester) 
Limited. 

The Minister of Power has appointed 
Sir Kenneth Preston as a part-time 
member of the South Eastern Electricity 
Board. Ald. W. J. English, M.B.E., 
J.P., of Yeovil, Somerset, has been 
appointed a part-time member of the 
South Western Electricity Board. 

* - . 


Mr. J. C. Nutter and Mr. R. Y. Parry 
have joined the board of Isotope Develop- 
ments Limited, a member of the Elliott- 
Automation Group. 

* 7 7 
Mr. J. E. Bishop has been appointed 
eneral sales manager of the Pulsometer 
Ragincsring Co. Ltd.,and of Joseph Evans 
and Sons (Wolverhampton) Ltd. 
+ J 7 


Head Wrightson and Co. Ltd. an- 
nounces the following appointments 
among its subsidiary companies: Mr. 

G. Allen as managing director of 
Head Wrightson Steel Foundries Ltd. ; 
Mr. G. Jones to be managing director 
of Head Wrightson Stampings Limited ; 
Mr. W. H. ther as managing director 
and Mr. G. Gowthorp as commercial 
director of the Head Wrightson Machine 
Co. Ltd.; Mr. T. H. Stayman, as 
managing director of Head Wrightson 
Iron and Steel Works Engineering 
Limited. 

. * . 

Mr. W. E. A. Redfearn has resigned 
as chairman of the Alloy Steels Associa- 
tion, and is succeeded by Mr. R. 
Bavister. Mr. Redfearn is a director 
of English Steel Corporation Limited, 
English Steel Rolling Mills Corporation 
Limited, and managing director of Eng- 
lish Steel Forge and Engineering Cor- 
poration Limited, and has been chairman 
of the Alloy Steels Association for ten 
years. Mr. Bavister is a director and 
commercial manager of Samuel Fox & 
Co. Ltd. 

* . . 

Mr. A. Stephens has rejoined Honey- 
well Controls Limited as senior flow 
engineer at the company’s Greenford 
(Middlesex) head office, and Mr. R. W. 
H. Vivian has been appointed at the 
same office to specialise on application 
engineering using the company’s clectric 
miniature instrumentation, which is 
being introduced this year in the United 
Kingdom. 

Worthington-Simpson Limited an- 
nounce the appointment of Mr. K. P. H. 
Jeens, Assoc.I.Mech.E., F.Inst.Pet., as 
manager, Oil Industries Department, 
at their London office, Queen’s House, 
Kingsway. Mr. Jeens was until recently 
with Stone & Webster Engineering 
Limited, where, for the last six years, 
he was pump and compressor engineer. 


Mr. R. R. Huitson, M.I.Mech.E., 
has been appointed consultant to the 
Heavy Plant Division of Associated 
Electrical Industries Limited, and will 
undertake special duties in connection 
with the promotion of A.E.I. business 
in centrifugal compressors and allied 
apparatus. Mr. T. E. Adams, B.Sc. 
(Eng.), previously chief engineer, Nuc- 
lear Auxiliaries Department, A.E.I. 
Turbine-Generator Division, is now 
manager of the Compressor Engineering 
Department of the Division. 

* * * 


Mr. J. J. Gracio, C.B.E., a director 
of The General Electric Co. Ltd. and 
general manager of its Witton Engineer- 
ing Works, is to retire at the end of this 
year at his own request, after 34 years’ 
service with the company. 

* * * 


Mr. G. Archer has relinquished his 
positions as chairman of The Mond 
Nickel Co. Ltd., and of Henry Wiggin 
and Co. Ltd., and is appointed president 
of the two companies. Mr. Ivon A. 
Bailey is now chairman and chief 
officer of Mond and Wiggin, Dr. L. B. 
Pfeil is vice-chairman of Mond. Mr. 
J. O. Hitchcock is managing director 
of Mond, and deputy-chairman of 
Wiggin, and Mr. H. W. G. Hignett 
managing director of Wiggin. 

* * * 


Mr. E. C. Rippon, M.I1.E.E., formerly 
chief transformer engineer, C. A. Parsons 
& Co. Ltd., has been appointed to assist 
the managing director in matters relating 
to the organisation of design and produc- 
tion throughout the works. Mr. Rippon 
has also been appointed as consultant 
to the Transformer Division of the com- 
pany. Mr. Robert Bruce, M.Sc., 
M.1LE.E., A.M.I.Mech.E., hitherto 
deputy chief transformer engineer, has 
been appointed chief transformer engin- 
eer. 

* * * 

Dr. A. J. Amor, C.B.E., M.D., 
M.Sc., has been appointed medical 
adviser to the London Electricity Board. 
He was formerly medical adviser to 
Imperial Chemical Industries Limited. 

* * . 


Mr. Bernard Wright, of John 
Thompson Instrument Co. Ltd., who 
joined the company in June, 1958, as 
their London representative, has been 
promoted to the position of sales manager. 
John Thompson Instrument Co. Ltd. 
is a member of the John Thompson 
Group, and manufactures instrumenta- 
tion and automatic control systems for 
steam-raising plant and industrial pro- 
cess plant. Mr. Wright will continue 
to be based at the company’s London 
office in Kingsway, W.C.2. 

. . * 


The Minister of Power has appointed 
Mr. R. D. Hoskin, A.M.I.Mech.E., 
A.M.LE.E., A.M.Inst.F., power services 
engineer to J. S. Fry & Sons Lrtd., 
Bristol, to be a member of the Industrial 
Coal Consumers Council. 


Mr. E. C. Shackleton, Assoc.I.- 
Mech.E., Assoc.I.E.E., has been ap- 
pointed assistant chief project engineer 
of the Midlands Project Group of the 
C.E.G.B. In 1948 Mr. Shackleton was 
appointed senior generation construction 
engineer with the South Wales Division 
of the then British Electricity Authority 
and was promoted to generation engineer 
(Construction) in the same division in 
January, 1952. In March, 1958, he 
became a project engineer in the Mid- 
lands Project Group, the position he 
relinquishes to take up his present 
appointment. 

* . * 

It is with regret that we record the 
recent death at the age of 62 of Mr. F. C. 
Archer, superintendent of the Winding 
Department at the Witton Engineering 
Works of the General Electric Company. 

* + . 


W. H. Allen Sons & Co. Ltd. have 
purchased the Pyghtle Works of John P. 
White & Sons, which adjoins the 
* Allen’’ main Queens Works at Bed- 
ford. The property covers 34 acres, 
and the purchase will enable Allens to 
move the manufacture of electrical 
control gear from their Biddenham 
Works (also at Bedford), thus concentrat- 
ing all manufacture on the one enlarged 
works area and making the Biddenham 
Workshops available for use as the 
general research centre of the company. 
The purchase will not affect the activities 
at the company’s gearing works at 
Pershore. 

. * . 

A reorganisation of the Birmingham 
area representation of Evershed & 
Vignoles Limited has recently taken 
place. The company is now directly 
represented by a new branch office which 
has been opened at 58, Oxford Street, 
Birmingham, §, and which will deal 
with business in Derbyshire, Leicester- 
shire, Shropshire, Nottinghamshire, 
Staffordshire, Warwickshire and Wor- 
cestershire. Management of this office 
is under Mr. E. R. O’Dell. The com- 
pany’s business in this area has, in the 
past, been handled successfully for over 
50 years by S. T. Pemberton & Co. Ltd., 
and the “ Megger”’ range o: electrical 
testing instruments, as well as Evershed 
electronic control equipment, is well- 
known in the Midlands. 

* * . 


The Combustion Engineering 
Association’s conference this year will 
be held at the Hotel Majestic, Harrogate, 
on Tuesday and Wednesday, November 
8th and oth. The theme of the con- 
ference will be “* Getting the Best Out of 
Coal,’” embracing boiler plant and 
industrial furnaces and kilns. Papers 
will be given on:—choosing the right 
coal; operating and maintaining the 
plant ; choosing new plant or extensions 
to existing plant; and new develop- 
ments. There will be a civic reception, 
and entertainment, on Tuesday evening, 
and an official dinner on Wednesday. 





LOST! 


BLACK DIAMONDS 
BY THE TON 


Recovery its own reward 
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Coal has justly been called “black diamonds”. Essential to industry 
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and produced by a long, hard process, it is expensive to buy—too 
expensive for you to allow it to be wasted through inadequate insula- 
tion of your plant. 

Poorly insulated plant means excessive heat loss—and that in turn 
means a waste of fuel and money. Avoid that wastage by calling in 
The Darlington Insulation Co. Ltd. They can cut your heat loss by as 
much as 90°.,, give your plant greater working efficiency—and make 
you feel a great deal happier about your fuel bill. 
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THE DARLINGTON INSULATION CO. LTD. 


38 Great North Road, Branches in London, 


Newcastle upon Tyne 2 Birmingham, Bristol, Bolton, 
Telephone: Cardiff, Glasgow, Leicester 
Newcastle 23666 and Sheffield. 


A Member of th Darlington Group of Companies 
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PRIOR OIL BURNERS 


© efficient @ clean OEE 
@ reliable @ smokeless 
@ economical @ /abour-saving 


@ backed by the best after-sales service 


available in ten sizes for heat outputs 
of 50,000 to 4,000,000 BTUs/HR for use 
with light, 200 or 950 seconds oil, 


depending On Capacity. “SH' model burner applied to a 6’ 6” diameter and 15’ 9" high Cochran 


Steam Boiler, which is fired with a combustion efficiency of 84 


MANUFACTURERS OF OIL BURNERS AND UNDERFEED STOKERS | 


1/3 BRANDON ROAD, LONDON, N.7. TEL: NORTH 2245/8 


(Sanam 50 WELLINGTON ST., GLASGOW, C.2. TEL: CENTRAL 5323/4 
STOKERS LIMITED and at BIRMINGHAM - BRISTOL - CARDIFF . LEEDS - LEICESTER - LIVERPOOL - NEWCASTLE 


Accessibility 
top and 
bottom 


ONE OF THE MANY 
IMPORTANT FEATURES 


~ SUPAPAK 


FULLY AUTOMATIC PACKAGE BOER =A 


of NETHERTON LIMITED 
P.O. Box 22, NETHERTON, Nr. DUDLEY, WORCS. 


TELEPHONE CRADLEY HEATH 66417 


LONDON OFFICE: BANK CHAMBERS, 329 HIGH HOLBORN, w.c.! 
Tel. Holborn 1240 


ALSO AT MANCHESTER, BIRMINGHAM, NEWCASTLE, SWANSEA 
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TUBE EXPANDERS FOR ALL 
= PURPOSES™ == 


The Wicksteed Automatic Torque Control Unit. Designed for 4 
use with a conventional drill cype electric Motor accurately pro- 
duces uniformly pressure tight tube joints. When the preset 
torque limit is reached the motor automatically reverses. ty BRITISH ELECTRICITY AUTHORITY 
Standard Units are for 100/120 or 210/240 volts A.C., with Y 
voltage variation compensation. 
Using Wicksteed adjustable ball 
bearing thrust type Expanders, 
tubes §” to I” and under certain INDUSTRIAL USERS 
conditions smaller and larger 
tubes, can be accommodated 
Write for further details. 


As supplied to the ADMIRALTY 


RAILWAYS, OIL REFINERIES, 


LEADING BOILER MAKERS and 


Leading Tube Expander Manufacturers for Over 70 Years 


Charlies Wicksteed & Co. Ltd. Kettering, England Tel: Kettering 3113 


REGISTERED TRADE MARK 





















































MANUAL OR ELECTRICAL OPERATION BY 
PUSH /BUTTON CONTROL 
CLYDE BLOWERS .4 CLYDEBANK, SCOTLAND 
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BRADFORD Steam Traps 


There is a 
Lagonda Tube Cleaner 








to clear 
; This instantaneous action distinguishes the 
deposits from Bradford Steam Trap from all its competitors. 
It prevents damage to valves and seats. It provides 


curved pipes more efficient use of steam and heat, thus making 
7 an appreciable saving of fuel. 
of British 


Made in all sizes for all pressures. Each Trap is 


SETIETE Bends individually tested and fully guaranteed. 
UNITED STATES METALLIC PACKING 
COMPANY LIMITED 
SOHO WORKS, BRADFORD 8, YORKSHIRE, ENGLAND 
Tel. : 41284/5 


Branch Offices : London, Liverpool, Glasgow, Manchester 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristo! 








Soft light scale, gummy oily deposits, hard 

chemical corrosion or extremely heavy coke 

conditions—none of them present any diffi- 

culty to Lagonda tube cleaners 

Proved in many years of actual service, 

Lagonda cleaners consist basically of a 

number of simple, rugged cutter heads pow- 

ered by an air motor located immediately 

behind them. A_ wide range of heads is 

available, each designed for a_ specific A NEW TRAP BY 
purpose, each effectively removing the tough- 

est deposits yet preventing any tooth design 

within the tube. In curved pipes of British AN OLD MAKER 
Standard Bends or straight pipes from j’ to 

20° 1/ D—whatever the application—whatever it’ ll 
the length Sieeinns Gian the line is a eee s sma , 
Lagonda tube cleaner designed for your 


Drill, for hare , exact needs it’ lo i po i 
rill, for ha oer ek for catdlenue y w n r ce, 


_ Y48 for details of the 
De complete range 
~ A it’s efficient 


Small dritis, for 
use with suspension cleaners 


ih > : led ‘ 
& ally designed for use with Unit heaters, 
Lo” - es ° Laundry Machinery, calorifiers, heating 


coils, etc., and for any lication where unit trappings 
call for a number of inexpensive steam 
traps. For working pressures up to 200 PS! sat. 
= Further details on application. 
We also manufacture Separators, Steam Traps, Pumping Traps, Gears and 
Blanks, Metallic Packings, etc 


Expanding brush 


00 Series motor 

















TUBE CLEANERS LANCASTER « TONGE LtTv 


made by RUINDIUGINANOIIIMIILE PENDLETON - MANCHESTER: ENGLAN! 


CONSOLIDATED PNEUMATIC TOOL CO. LTD - DAWES ROAD - LONDON - $.W.6 
»/229 
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THE DEFUR PROCESS 


Chemical Descaling by the ““ DEFUR ” PROCESS is now of more import- 
ance than ever, especially in view of the extensive OIL CONVERSIONS 
now taking place. To ensure a perfectly scale-free Boiler, avail yourself 
of the DEFUR free examination and report service. In other words:— 


DON’T DEFER - DEFUR 


DEFUR LTD. are specialists in CHEMICAL DESCALING of Boilers (all types) 
and ancillary Steam Plant, Process Plant, Water Mains, Gas & Marine Plant, etc. 


SERVICE: Examinations, advice on all scale problems and firm quotations for 
descaling given. 


SUPPLIES: DEFUR DESCALING SOLUTION immediately available in 
CARBOYS or ROAD TANKERS. 


DEFUR DESGALING @ 2 ST. MARYCHURCH STREET 
ROTHERHITHE, S.E.16 
SERVICES LTD Telephone: BERmondsey 1|32/ 


LONDON -: BRISTOL - MANCHESTER - SOUTHAMPTON 


ORNYCROFT PRESSURE JET OIL BURNERS 


Thornycroft equipment has 
been chosen to illustrate 
pressure jet type burners 
fitted to an Economic boiler 
in the demonstration boiler 
house at Shell-Mex House. 


These burners operate at an 
oil-pressure of 500 Ibs. per 
sq. in. Recent installations 
include those at Glaxo 
Laboratories Ltd., several for 
the Ministry of Works, 
Selfridges and London 
Airport 


Illustrated left: 
the pressure jet 
type installation. 


For particulars of industrial equipment write for publication S.E.B.99 which includes a questionnaire for completion and return to us : 
publication S.E.B.114 illustrates some of our industrial and marine installations. 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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Ensure regular receipt of ENGINEERING and BOILER HOUSE REVIEW 
which can be delivered to you on publication date each month by direct mail. 
The majority of our readers ensure regular delivery in this manner, thereby 
avoiding disappointment. Each issue contains over 100 illustrated pages 
of valuable information. 


ae ee aabeeeeeeeneeet 
. 


tthe tees 
eeee 


seer eet 


ENGINEERING and BOILER HOUSE REVIEW is the oldest established 
Journal in the world devoted primarily to the all important subject of 
Steam and Electric Power Generation and Utilisation. 
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For 40 shillings (or its equivalent in foreign currency) we will send 
you a copy of each issue for twelve months to any part of the world. 


peooeees 
thewee 


pases 


Enrol now with— 


SUBSCRIPTIONS DEPT., 19-20 NOEL STREET, LONDON, W.| 
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Whatever your type 
of boiler.... 


A CONTINUOUS FEEDING 
REGULATOR ENSURES 
IMPROVED PERFORMANCE/ 4. 


hat means COPES 


@ SIMPLE 
@ RELIABLE 


@ MAINTENANCE 
COSTS NEGLIGIBLE 


Every Industry is represented amongst Copes users 











Illustrated here is one of four COPES REGULATORS 
on ECONOMIC BOILERS at a large Aircraft Factory 


Write for literature or ask for an Engineer to call 
Your enquiries for Desuperheaters and High 
and Low Water Alarms are also invited. 


COPES REGULATORS LTD., 9 Southampton Place, London, W.C.I 
Telephone: CHANCERY 7075 Grams: COPEREG (Phone) LONDON 


af 


A modern factory, extending over 
18 acres, fully equipped with an BRIGHT 





up-to-date plant for the production a 
of the highest quality Bolts, Nuts, ect 
Studs, Sets and Special Parts in | 
Bright Steel and in Heat Treated 

High Tensile Carbon and Alloy 

Steels for all industrial requirements. 

High temperature ‘‘ Creep '’ resist- 

ing Studs, Bolts, Nuts, etc., are also 
manufactured. 


ed 


A'l the above are produced in sizes 
ranging from } in. to3 in. dia. Larger 
sizes supplied to special require- 
ments. 


We also supply Bright Drawn, Heat 
Treated Carbon and Alloy Steel Bars 
in Hexagons, Squares and Rounds in 
all sizes up to 34 in. dia. 


Technical details and Catalogue on 
request 


WiMARTIN WINN LTD. \ jit. sc wn 


(5 lines) 


DARLASTON, SOUTH STAFFS ACCURACY, DARLASTON 











PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 


FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex: 1875 
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6d. per word. Minimum charge 10s. 6d. Box No. 2s. 6d. extra. 
Copy matter and replies to Box Nos. to be addressed to 
ENGINEERING AND BOILER HOUSE REVIEW, Advertise- 
ment Department, 19-20, Noel Street, London, W.!. Tel. 
GERrard 8811. 


Mobil Oil Company Limited 


invites applications for the position of 


SHIFT CHARGE ENGINEER 


at its refinery in Essex. The Power Station consists of three oil and gas-fired 
1.C.L. boilers operating at 650 p.s.i.g., 750 deg. F. m.c.r., each 180,000 Ib. per hr. 
and three 5,000-kW Metro-Vickers double extraction condensing turbo 
alternators extracting at 125 and 20 p.s.i.g. generating at |1.0-kV, three-phase, 
50 cycles. Allied to this there is water softening equipment consisting of hot 
lime pre-treatment, hot zeolite finishing of 500,000 ib. per hr. capacity with 
miscellaneous auxiliary equipment. Modern housing may be made available 
to the successful applicant. Excellent conditions of employment 
Applications should be addressed to the 
EMPLOYEE RELATIONS SUPERINTENDENT, 
MOBIL OIL COMPANY LIMITED, 
Coryton Refinery, Scanford-le-Hope, Essex 


THE MIDLAND TAR DISTILLERS LTD. have a vacancy for a STEAM ENGIN- 
EER at their Four Ashes Refinery, near Wolverhampton. Preference will be 
given to applicants who are technically qualified and who have several years of 
practical experience. 

The duties include responsibility for the efficient management under the 
Works Engineer of a modern water-tube, oil-fired, boiler plant; water treat- 
ment plant; and steam turbine generating plant; for the supply of steam and 
power to an extensive refinery and chemical works 

This is an important key appointment and modern housing accommodation 
in a pleasant countryside is available to a suitable man. 

Assistance will be given in meeting removal expenses. A contributory 
pensions scheme with a generous life assurance is in operation. Salary in accord- 
ance with experience and qualifications. Apply, giving details of age, education, 
training and experience to:—PERSONNEL OFFICER. 


GENERAL ENGINEER, CONSTRUCTION & QUARRY PLANT. Wilts. 
Som. border. 1} acre site, 6,250 sq. ft. new modern works, and others. Excel- 
lent equipment and plant. Five vehicles. Turnover £23,000. Net profit £4,000 
Freehold £20,000.—SPA ESTATE AGENCY, St. James's Parade, Bath. Tel 
64316. 


FOR SALE. Three mild steel cylindrical oil storage tanks, lift. Oin. x 
18 fc. Oin., flat bottom, coned top, } in. thick plating, electrically welded con- 
structions throughout with fittings and accessories. Available for examination 
at the London Hospital, Whitechapel, E.!, on application to the CHIEF 
ENGINEER. Offers to be in writing to the House Governor 


COUNTY BOROUGH OF PRESTON 
SECOND-HAND PLANT FOR DISPOSAL 
Economiser 

Made by Messrs. E. Green & Sons Limited, Wakefield, Yorks. 

Type and Year: No. |/OV1543-54 Economiser (192 pipes). 
Three Sections each of 64 pipes complete with all fittings. Per- 
missible Pressure: 140 Ib. per sq. in. Last used March, 1959. 

Sections and some parts renewed in 1954, the value at that 
time, as stated by Messrs. Green & Sons Ltd., was £2,600. 

Feed Water Tank 

Made by the Brightside Foundry and Engineering Co. Ltd 

External dimensions are 25 ft. Sin. long x I! ft. 6 in. wide x 
5 ft. Oin. deep in a most excellent condition. 

All the above for disposal as viewed. 

All the above can be inspected at the Civic Hostel, Fulwood, 
Preston, any time during normal working hours, on application 
to the Superintendent. 

Tenders in sealed envelopes, endorsed *‘ Second-hand Plant, 
Civic Hostel,"’ to reach the undersigned not later than Monday, 
29th August, 1960. 

W. E. E. LOCKLEY, Town Clerk. 
Municipal Building, Preston. 
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FOSTER WHEELER special ‘‘D'"’ type water tube boiler by 
THORNEYCROFT, capacity 60/80,000 Ib./hr. from and at 212 
deg. F., 400 p.s.i. w.p. Self-contained unit with feed pump and 
oil fired by five A.B.C. burners. Ideal for turbine testing, etc 

GEORGE COHEN 

Sons & Co. Ltd. 
Wood Lane, London, W.12 
(Shepherds Bush 2070) 
Stanningley, Nr. Leeds 
(Pudsey 2241) 





UEEIMAGH Bronze 
and Steel Stop Valves 


VEE-REG means a High Quality STOP Valve with protection 
of both the Disk and Seat faces. These ensure long trouble- 
free service with the minimum of maintenance. In addition, 


a Vee-Reg is an accurate control Valve. It pays to standardise 
on VEE-REG. 


NEWMAN, HENDER & CO., LTD., Woodchester, Stroud, Glos. 

















The MIL FLOAT TRAP is a worthy 
companion to the MIL * 
Thermostatic Steam Traps. it has 
been designed especially for use on 
those applications where a — 
heat transfer rate is essential. 
Compact and robust in design, 
having generous discharge capacities 
it incorporates an indestructible 
bimetallic element ensuring that 
the valve is held in the fully open 
position when cold to vent air 
readily. 


For draining compressed air lines 
a specially adapted version of the 


j MIL Float Trap is available. 
a \ | | MIDLAND INDUSTRIES LTD. 
y & HEATH TOWN WORKS, WOLVERHAMPTON 
’ , Telephone: 2390! 


STEAM London Office: 28, Victoria Street, $.W.|1. 
TRAPS Glasgow Office: 69, St. Vincent Street, C.2. 
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REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material 


—SAVES TIME AND MONEY 


AMUST for FURNACE & BOILER FOUNDATIONS 
HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN CAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
BURNER BLOCKS 


AND 101 OTHER REFRACTORY USES 


Refractory Concrete 
(stable under 

load up to 1350°C) 

is made with 
crushed firebrick 
and Ciment Fondu 


eady for any purpose 
R : bd Regd Trade 


in24hours ALYMINOUS CEMENT 











USE 
SECAR 250 
(An iron-free white calcium-aluminate cement) 

for 

Super Duty and Special Conditions of: 

Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 











Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 250° 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
78 BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 
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All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 
—with temperatures above 170°F—‘Apexior 
No. 1’ prevents corrosion 

Easily applied by brush or spray this out- 
standing coating provides effective low cost 
protection for expensive boiler plant 
means less costly maintenance 

*“Apexior No. 1' minimises scale formation 
ensures that any scale which does form will 
be easier to remove: heat transmission is 
improved and feed water wil! not be contan 
inated or discoloured. For full information 
about ‘Apexior No. 1' write today for 
booklet ‘Preventing Boiler Corrosior 


lastingly ensured with 


fPEXIO 


escisveRse BRITISH PAINTS LIMITED Apbexior Division . 


fa Portland Road, Newcastle upon Tyne, 2. 
No.1 L Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool 7 
SYONEY ADELAIDE DURBAN * CAPE TOWN CALCUTTA TRINIDAL vEw YORK DUBLIN. OUR WORLD-WIDE SERVICE (5 AT TOUR DISPOSAL FOR THE ASKING 


by Caird & Rayner Lid., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 
High Pressure Hot Water We welcome your enquiries 
as heating media. ) -ask for leaflet BI1/48 


— « 
Caird G Rayner 
777 COMMERCIAL ROAD, PONDON E14 
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TUBE FINNING 


tube nests 

condenser coils 

heat exchangers mene 
refrigeration coils “vine 
superheaters 


evaporation coils 


. . CLOSE BENDING 
Melesco tube manipulation tor all 


applications embodies unique features 
developed over 50 years of specialised 
experience. 


FORGED RETURN BENDS 
eV A A a a a a A 


THE SUPERHEATER CO. LTD. —Tecstove: uncham 0431. Telex: 2408 
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